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Building the Kai- 
bab Trail into the 
Grand Canyon 
of the Colorado 





One of the Two 
WAUKESHA 
Equipped Port- 
able Ingersoll- 
Rand Compres- 
sors Used on this 


Job 


e Nature’s brilliantly colored face as it 
Changing is presented in the Grand Canyon of 
4 the Colorado now bears another line— 

Nature & the “Kaibab” trail. 3,350 feet in a dis- 


Face tance of 4.6 miles this new and safe 
trail drops down to the Colorado River. 
Its unusually rapid construction dur- 
ing one Winter season was due largely 
to the use of reliable and simple gaso- 
line engined portable air compressors. 


Two crews, one at the top, the other at the bottom, 
each with a Waukesha engined 44%4""x4" portable 
Ingersoll-Rand Compressor did the job. The 
lower power unit was taken down piecemeal on 
burros and assembled at the foot of the trail. That 
the men who assembled and handled it had no 
trouble is a wonderful demonstration not only of 
the “‘fool-proofness” of Waukesha “Ricardo Head” 
Engines and Ingersoll-Rand Compressors, but of 
the iniegrity of present day class of laboring men. 


N-753-LC INDUSTRIAL EQUIPMENT DIVISION 

WAUKESHA MOTOR COMPANY 

Waukesha Wisconsin 
New York Kansas City Denver Tulsa Houston San Francisco 
8 W. 40th St. V.L. Phillips Co. Wilson Machy. Co. C. F. Camp Co. Portable Rotary Rig Co. C. A. Watts 





Exclusive Builders of Heavy Duty Gasoline Engines for Over Twenty Years 
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The Record of The Old Colony Crushed Stone Company 
Mas Been One of Steadily Increasing Production 


UINCY lies in the heart of picturesque 

hills and close to the coast of Massachu- 
setts. Despite their trees and their abundant 
verdure, the hills are, for the most part, of a 
massive rock formation that breaks through 
the cloak of green here and there showing how 
rugged is the foundation upon which rests the 
scenic charm of this eastern section of the 
Bay State. 

From these hills wealth has been and still is 
garnered largely in the form of a granite of 
pleasing texture and color and of enduring 
quality. Quincy, as a granite quarrying and a 
stone-cutting center, has won for itself a name 
that is known far and wide; and, in addition 
to this, Quincy has a historical background 
that is intimately interwoven with some of the 
great names and the great deeds of days gone. 
But it is not with Quincy granite or the com- 
munity’s history—interesting as each is—that 
we have to do at the moment. 

The purpose of this article is to tell of an- 
i other line of endeavor that obtains its raw 
material from the same rocky backbone of 
the adjacent hills. We mean the activities of 
the Old Colony Crushed Stone Company. The 
dominating spirit of this concern is Mr. E. R. 
Atwood. What the Old Colony Crushed Stone 
Company is today, as an example of enterprise 
and efficient operation, is due mainly to Mr. 
Atwood’s initiative and to his keen grasp of 
the fundamentals of the successful codrdina- 
tion of efforts. 

In 1908, Mr. Atwood was instrumental in 
bringing the Old Colony Crushed Stone Com- 
pany into being. His survey of the neighbor- 
hood had made it plain to him that there was 
i the hills other rock than granite that could 
be quarried profitably and put to various uses 


for the building of roads, for the ballasting of 
2207 








By ROBERT G. SKERRETT 





RAP rock or crushed stone is 
turned out in millions of tons 
annually in the United States 
to meet diversified demands. 
Indeed, the use of crushed 
stone is increasing at a rapid 
rate. This should be readily 
grasped when one recalls the 
way in which crushed stone 
is utilized in building modern 
highways as well as in those 
manifold fields where con- : 
crete now serves in lieu of :; 
masonry and other conven- 
tional forms of construction. 


The present article has to do =: 
with the activities of a thor- 
oughly up-to-date concern, 
the Old Colony Crushed 
Stone Company, that is play- 
ing its helpful part in this de- 
partment of industry by pro- 
ducing an average of 3,000 
tons of trap rock daily. The 
methods and the equipment 
employed to do this are typi- 
cally of the best available to- 
day for carrying on opera- 
tions of this sort. 
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railways, and in concrete work of endless 
kinds. It was not until August of 1909, how- 
ever, that the essential equipment was in place 
and the plant ready to crush stone. 

At that time, eighteen years ago, the plant 
was provided with a single No. 5 McCully 
crusher, an elevator, and a screen; and for a 


while after that date, the quarry and the as- 
sociate mill—situated on the outskirts of Quin- 
cy—worked to capacity when they turned out 
300 tons of crushed rock a day. As time went 
on, the character and the cleanness of the 
product won increasing favor not only in and 
around Quincy but farther and farther away. 
No small part of that success was due to the 
distributing service that Mr. Atwood devel- 
oped. With this service went dependability— 
one of the sure stepping stones to success in 
any field of business. All this reflected Mr. 
Atwood’s personality and intimate touch with 
every department of the undertaking. As years 
passed, the plant grew; and the demand for 
trap rock from the Old Colony Crushed Stone 
Company was augmented, accordingly. At 
present, the quarry and the mill are turning 
out as much as 3,000 tons of crushed rock in 
the course of a 10-hour day. 
erating to capacity. 

Under normal conditions, the plant—includ- 
ing the quarry—is active for only nine months 
of the year. The climate is generally too 
severe in the winter season to permit the work- 
ing of the quarry; but there have been times, 
despite snow and ice, when the drill runners 
and the steam shovels were hard at it amid 
the snow and ice of a rigorous February. 

The rock is geologically a variety of gran- 
ite, and it is said to be decidedly tough. In 
short, it is admirably suited to the purposes to 
which it is put—those commonly calling for 
what is known to the trade as trap rock. In- 
deed, the stone is generally spoken of as trap 
rock at the quarry and among the customers of 
the company. 

The face of the quarry has a maximum 
height of about 70 feet—a height that lends 
itself well to successful operations. This can 


This means op- 
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Left—Main building of crusher plant. 


Right—Stripping the rock of 


work. 


be understood when it is mentioned that the 
quarrying is done by benching and with verti- 
cal holes drilled to a depth of 20 feet. From 
side to side, the face of the quarry extends a 
distance of 1,000 feet. 

The drilling is done with Ingersoll-Rand X- 


70 and X-71 drills, using 1%-inch hollow, 
round steels. The bits are double-tapered 


cross bits of 14 and 5 degrees. The starter is 
2'/., inches in diameter, and the bottom of 
the hole is finished with a bit 1%/,, inches 
in diameter. The day before the quarry was 
visited by the writer, the four tripod-mounted 
drills on the job made a total footage of 444 
feet in a 10-hour working day—the air at the 
drills having a pressure of 70 pounds. An 
average of 5 tons of rock is brought down 
with each pound of dynamite used. The dyna- 
mite is of 60 and 75 per cent.—the 75 per cent. 
variety being placed at the bottom of the holes 
to shatter the rock more effectually. Pieces of 






its over- 
burden calls for considerable hand- 
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rock that are too large to be handled by the 
steam shovels, after each blast, are block- 
holed with DCR-23 “Jackhamers.” 

A well-equipped blacksmith shop forms an 
essential part of the plant and is able to keep 
the drill steels in proper condition to carry on 
all operations at the quarry without interrup- 
tion. For this purpose the shop is provided 
with two pneumatic sharpeners and three oil 
furnaces. Two of the furnaces serve the 
sharpeners to heat the steels for forming 
shanks and bits, while the third furnace is 
utilized to heat the preparatory to 
quenching them—a tank of water being placed 
below this third furnace for the heat-treating 
operation. 


steels 


On an average, a bit is sharpened 














Center—One of the Marion shovels at work 
at the quarry face. 


Circle—Mr, J. F. Tracey, at left, is super- 
intendent of the Old Colony Crushed 
Stone Company. 


for every 2 feet of hole drilled. Compressed 
air for the No. 50 “Leyner” sharpeners and 
the Ingersoll-Rand oil furnaces is furnished 


by a central compressor plant in which are in- [J 
stalled three steam-driven compressors having ff 
a combined capacity of 1,885 cubic feet of air | 


per minute. 

The broken rock on the quarry floor is han- 
dled by two Type 37 Marion steam shovels, 
having dippers of 134-yard capacity. The 
shovels serve a fleet of five 5-ton Packard 
trucks that have specially designed bodies lined 
with steel plate. The floors of some of the 
trucks are protected with closely spaced steel 
rails. In most quarries of this general char- 
acter, the blasted rock is moved in small dump 


cars on narrow-gage tracks that link the quar- [ 


ry with the crushers. Mr. Atwood was a pio- 
neer in introducing motor trucks for this ser- 
vice; and the results have amply demonstrated 
the wisdom of his course. The trucks provide 

















Left—Close-up of big jaw 
first handles the rock. 


Right—Trucks are tipped by an air-oper- 
ated hoist to dump rock in the pri- 


mary crusher. 


breaker that 

















Center—Mr. E. R. Atwood, treasurer of 
the Old Colony Crushed Stone Com- 
pany. 


Circle—“Jackhamers” are used to block- 
hole big pieces of rock so they can be 
handled by the power shovels. 
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1—Section of the quarry face on which benching is being done with Ingersoll-Rand X-70 and X-71 drills. 

2—Close-up of the two 16-inch McCully gyratory crushers, 

3—Crushing plant, scale house, and office of the Old Colony Crushed Stone Company, Quincy, Mass. 

4—V iew from crest of quarry looking eastward toward the crushing plant of the Old Colony Crushed Stone Company. 
5—Crushing plant showing two 60-inch by 20-foot screens. 

6—Quarry face and floor, looking westward from one of the buildings of the crushing plant. 
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One of the No. 50 “Leyner” sharpeners in the blacksmith shop. Each sharpener 
has associated with it an Ingersoll-Rand oil furnace for heating drill steels. 


an extremely flexible means of transportation ; 
and have proved a time- and money-saving 
substitute for the older system. Trucks for 
this purpose have been in use by the Old Col- 
ony Crushed Stone Company since 1923; and 
in the course of a 10-hour day the five Pack- 
ards will deliver more than 400 loads to the 
crusher. 


The first operation in reducing the trap rock 
to marketable size consists in delivering rock 
to a 48x60-inch McCully jaw breaker, driven 
by a 250-hp. Allis-Chalmers motor. The 
trucks are not provided with self-tipping ap- 
paratus. Tipping is effected by a sling, at- 
tached to the forward end of the truck body, 
to which a line is hooked from a 40-ton der- 
rick. The hoisting engine for this derrick is 
driven with compressed air. The derrick also 
serves to lift from the crusher chute pieces of 
rock that are too big to be handled by that 





machine. These oversize pieces are block- 
holed with “Jackhamers.” 


The stone from the breaker is loaded on to a 
42-inch Robins belt conveyor that is 125 feet 
from head to discharge. This conveyor is 
driven by a 25-hp. motor, and delivers the rock 
to two 16-inch McCully gyratory crushers. 
The discharge from these crushers is raised 
by two 24-inch chain-bucket elevators which 
feed the rock to two 60-inch x 20-foot Allis- 
Chalmers revolving screens. These screens are 
equipped with perforated metal at the tail end 
and with Rolman manganese steel-mesh screen 
sections at the head end and the jacket. Mr. 
Atwood believes the mesh screens to be more 
effective than others, and that they can sep- 
arate and handle a greater quantity of stone in 
a given interval. Furthermore, he considers 
the screens more advantageous because of their 
endurance. 
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In the blacksmith shop of the Old Colony Crushed Stone Company, showing the 
arrangement of the oil furnaces and the air-operated sharpeners. 
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The rejections from the screens are fed to 
one 6-inch and one 10-inch McCully fine-re- 
duction gyratory crusher. The discharge from 
these crushers is elevated to separate cylindrj- 
cal screens, after which the fine sizes are 
further treated by passing them over four yi- 
bratory screens. As a consequence of this 
thorough screening, the resultant stone is es- 
pecially clean. The sizes produced by the lat- 
ter screens range downward through 34-inch, 
4-inch, and %4-inch to what is known as 
screenings. Screenings are principally utilized 
to bind the lower course of a 2-course road— 
the screenings preventing the asphalt from 
working downward and out of the top course 
of the road, where it should remain. The 
larger pieces of trap rock made at the plant 
are of 2-inch and I-inch size. The %-inch size 
is a unique commodity in the trade, and is 
used mainly in making concrete that is after- 
wards bush-hammered to give it the appear- 
ance of cut or carved stone. It may be in- 
teresting here to mention that on the property 
of the Old Colony Crushed Stone Company 
there is a plant engaged in turning out what is 
called ‘“Amiesite.” Amiesite is a combination 
of clean stone and asphalt, mechanically mixed 
in given proportions. The material is exten- 
sively employed in roadbuilding, and is said 
to be highly satisfactory. 

All screens and crushers are driven by in- 
dividual motors; and these motors have an ag- 
gregate of more than 1,000 hp. The motors 
are cleaned every Sunday; and compressed air 
is used for this purpose. Furthermore, com- 
pressed air is utilized more or less frequently 
to keep the bearings of some of the motors 
cool—jets of compressed air being employed 
to do this. 


In addition to the trucks that serve the quar- 
ry and the primary breaker, the company has a 
fleet of 25 trucks that distribute the crushed 
stone to customers. These trucks deliver with- 
in a radius of 35 miles; and experience has 
demonstrated that stone can be transported by 
truck 30 miles from the plant at a lower cost 
than the rock could be delivered by rail. 


The business of the Old Colony Crushed 
Stone Company has grown continually since 
it was organized; and the increase has been 
especially rapid in the last few. years as a wid- 
er circle of customers learned of the excel- 
lence of the- product turned out at Quincy. 
This is but the logical reward of skillful man- 
agement, an. excellent product, and prompt 
service. .The directors of the company are: 
H. G. Fairfield, president ; Eugene R. Atwood, 
treasurer and manager; and W.-H. Hall and 
H. G. Adams. to 





Three of the seven sections of a huge pon- 
toon dock for the British naval base at Singa- 
pore were launched not long ago at New- 
castle-on-Tyne. When completed, sometime 
early in 1928, there will be over 20,000 tons 
of steel and 3,500,000 rivets in the structure. 
The dock is designed to have a lifting ca- 
pacity of 50,000 tons, and its seven sections— 
made up in two groups—will be towed to 
Singapore via the Suez Canal. 
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Diesel-Electric Ferries Serve Berkeley 





OLDEN Gate, the 

picturesque gap 
through which San Fran- 
cisco Bay looks out upon 
the Pacific Ocean, is 
formed by two jawlike 
peninsulas that reach out 
toward each other from 
the north and from the 
south. At the tip end of 
the projection lying to 
the south is the City of 
San Francisco, seated 
upon the portal to a mag- 
nificent natural harbor 
that deeply indents the 
mainland. 








3ecause of its advan- 
tageous position at this 
gateway to the high seas, 
San Francisco was pre- 
destined to become one 
of the important ports of 
the world. Its growth 
has been steady and sus- 
tained, and while it has been surging forward 
it has carried along with it a large portion of 
the tributary bay section. 

Since the main currents of freight and pas- 
senger movement were early established along 
east and west lines, communication between 
San Francisco and the hinterland was set up 
in conformity to this arrangement. Thus, its 
principal contact with the world at its back 
door was made through ferry systems extend- 
ing due eastward across the bay. Where these 
water and rail lines met there grew up the City 
of Oakland. Being, in effect, the railway 
terminal for San Francisco, it soon became a 
town of importance and, in turn, attracted a 
cluster of lesser communities around it. Promi- 


The “Golden Poppy,” showing general features 
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nent among these is Berkeley, which lies just 
to the north. 

Most of the early development of the San 
Francisco Bay region naturally centered about this 
section just across the water from the metropo- 
lis. Meanwhile, other areas adjacent to San 
Francisco lay unexploited because they were 
off the beaten path. Among them was Sau- 
salito, opposite the city and at the tip of the 
peninsula that comes down from the north. 

A few years ago, notice began to be taken of 
Sausalito. Its attractive setting and its many 
desirable features as a section for homes were 
brought to the attention.of the public by per- 
sons and firms interested in real-estate develop- 
ment. Many people visited it and were im- 


of construction and arrangement. 


pressed with what it had 
to offer them. All that 
remained to be done to 
popularize it was to pro- 
vide suitable and adequate 
means of transportation 
to and from San Fran- 
cisco. This was done 
five years ago by the 
Golden Gate Ferry Com- 
pany. 
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The new ferry service 
gave not only Sausalito 
but also virtually the en- 
tire peninsula on which 
it is situated direct ac- 
cess to the most important 
municipality in the region 
and, as a result, material- 
ly aided in the building 
up of a considerable ex- 
panse of territory. With 
this entry into the har- 
bor-transportation field, 
the Golden Gate Ferry 
Company assumed a position of importance 
among the concerns that handle the movement 
of people and commodities in those waters. 

The company has only recently augmented its 
activities by inaugurating a new ferry run from 
San Francisco to Berkeley. Here, again, the 
service fulfills a long-felt want for such trans- 
portation and promises to work for the better- 
ment of both sides of the bay. 

Heretofore residents of Berkeley and the 
adjoining territory have had to go to Oakland 
to obtain ferry service. This not only made 
the trip to“San Francisco roundabout, but also 
tended to unduly congest traffic in Oakland by 
forming a bottleneck into which thousands 
of travelers converged during rush _ hours. 











Left—An I-R Type 20 auxiliary air compressor in the foreground with 
Right—The two auxiliary compressors that furnish starting air for the main engines. 


two air receivers in the rear. 
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Since the ferries from Oakland dock at the 
foot of Market Street in San Francisco, which 
thoroughfare receives virtually all other traf- 
fic entering the city, the massing of people and 
vehicles within a narrow limit of space was 
felt here again. 

The new route enters San Francisco at the 
foot of Hyde Street. The docking of boats 
at that point not only relieves Market Street 
of much traffic, but also lands the majority of 
the ferry patrons closer to their ultimate des- 
tinations. Ample transit facilities are availa- 
ble, while a spacious boulevard offers a con- 
venient means for vehicles to continue their 
journeys. 

The establishment of more direct contact with 


greater than had been expected—officials of the 
operating company having forecast that a year 
would be required to build it up to a profitable 
point. After the first few weeks of operation it 
became apparent that additional equipment 
would be needed to handle the growing traffic, 
and an order was placed for another boat. 
The Golden Gate Ferry Company, capably 
directed by President A. O. Stewart, gained a 
wealth of experience during its five years of 
operating between San Francisco and Sausalito, 
and was able to draw upon this reservoir of 
information in determining the type of boats 
most suitable for the new run. Three new ves- 
sels—the Golden Bear, the Golden Poppy, and 
the Golden Shore—were built, all being com- 











the metropolis will tend to still further popu- 
larize Berkeley and its environs as places of 
residence, particularly for those persons who 
make their livelihoods in San Francisco and 
who desire to live within easy commuting dis- 
tance of that city. On the Berkeley end of the 
run, the boats dock at the foot of University 
Avenue, where extensive improvements have 
been made to provide adequate facilities in 
connection with the new service. 

Because of the foregoing facts, the opening 
of the service on June 15 took on the nature 
of civic celebrations at both ends of the line. 
That there was a real demand for the service 
is shown by the fact that it was on a paying 


basis from the start. The patronage was even 


ated on a 24-hour service one-third of the 
time and on a 14-hour service the balance of 
the time. 

The boats are of Diesel-electric drive. Each 
is fitted with three 14x19-inch, 6-cylinder, 4o0- 
hp. engines. These are of the Ingersoll-Rand 
PR type. They are directly connected to 
Westinghouse generators and exciters, which 
convert the power to electric energy for driy- 
ing the propulsion motor. The 
equipped for pilot-house control. They are 
noiseless and free from vibration. The fourth 
unit, which is now under construction, is to be 
similar in all respects to the three now in 
service. The engine-room auxiliaries have elicit- 
ed as much comment as the driving mechanism, 


boats are 











pleted and placed in commission between June 
1 and July 1 of this year. They are identical 
in size and construction, being of the latest de- 
sign of wooden hull types. They were built by 
the General Engineering Company of Alameda, 
Calif. 

The time required for the trip is 17 minutes. 
Between the hours of 6 in the morning and 8 
at night, the interval between departures is 15 
minutes, while for the rest of the night it is 30 
minutes. During the day all the boats must be 
kept in service in order to maintain schedules, 
but at night two suffice. Each of the three is 
alternatel¥ out of.service for 10 hours of the 
24 for a period of two weeks. This means that 
throughout the entire year, each boat is oper- 


Left—Working sides of two 





of the three 
main 400-b.hp. oil engines such as are 
installed in the Diesel-electric ferries 
that run between*-San Francisco and 
Berkeley. 


Right—Upper mechanism of the two engines, 


as viewed from the grating level. 


Bottom—The third unit of the group of prime 


movers in one of the boats operated by 
the Golden Gate Ferry Company in San 
Francisco Bay. 


owing to the convenience and flexibility of 
operation which they provide. The engine crews, 
in particular, have expressed themselves 4s 
pleased with these facilities. 

Two electrically driven Ingersoll-Rand aux- 
iliary compressors, a Type 15 and a Type 20, 
are provided. The piping from these machines 
to the two 3-foot by 9-foot air receivers is s0 
arranged that both compressors can discharge 
into one receiver until the pressure is built up 
to 150 pounds. One compressor then auto- 
matically stops, while the other continues t0 
operate until the receiver pressure is 300 pounds. 
With this arrangement, all three driving et 
gines can be started from atmospheric pres 
sure in less than 15 minutes. 
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Glimpses of points of 


interest near or bordering upon the Golden Gate. 
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As soon as the engines are in opera- 
tion, the second receiver is charged to 
100 pounds pressure and then serves as 
storage capacity for blowing the whistle. 
One compressor automatically keeps the 
pressure within certain limits, starting 
up when it drops to 60 pounds and cut- 


ting off when it reaches 100 pounds. 


If a boat is taken out of commission 
both 


charged to 309 pounds pressure, thereby 


for any _ reason, receivers are 
providing the required starting air for 
the engines when service is resumed. If 
these receivers should lose their air sup- 
ply, emergency power for the com- 
pressors is available from a small auxili- 
ary generating set. 

Since the oil engines employ the solid- 
fuel-injection they 


from the troubles sometimes encountered 


principle, are free 
with air-injection engines where difficulty 
is experienced in securing satisfactory 
small auxiliary compressors to furnish 
required air at 1,000 pounds pressure. 
The lubricating system also has met with 
the favor of the crews. Oil from the base of 
the engine is pumped through an oil strainer, 
then through oil coolers, and back to the en- 
The 
circulating-water pump has sufficient capacity 


gine at a pressure of about 25 pounds. 


to handle the water on all three engines. A 


duplicate unit is installed for standby ser- 
vice. 

The three new ferries have been put into ser- 
vice under the supervision of C. C. Brown, chief 
engineer and assistant general manager of the 
owning company. He is well known in west- 
coast maritime circles for his ability to as- 
semble engine-room crews in a short space of 


time and 


to make of them harmonious 


groups. 
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center the lubricating-oil pressure tank. 
also shows the electric 
oil strainer aboard one of the ferries. 
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HAZARDOUS HORSEPLAY 


TTENTION was recently called to 

a prank played with compressed air 
that nearly cost the life of a youth in 
Elizabeth City, N. C. A _ thoughtless 
companion, in a mistaken spirit of fun, 
turned the nozzle of a compressed-air 
line so that it would send a forceful 
stream of air into the unsuspecting 
victim’s body. As a consequence, the 
boy’s intestines were dangerously inflated 
and paralyzed. Why he was not killed 
will probably always remain a source of 
wonderment. 


Cry 


It is not for the first time that grue- 
some jokes of this sort have been played, 
and with more than one record of fatal 
outcome. It is difficult to understand 
how any intelligent person could be guilty 
of so dangerous a misdeed. But because 
this sort of thing continues to happen, 
even though infrequently, it was felt de- 
sirable here to warn the irresponsible in- 
dividual, bent upon horseplay, how haz- 


ardous air misused in such a fashion is 


At the left is the fuel-oil tank and in the upper 


HELIUM IN CANADA 

N a paper on Natural Gas in Canada, R. T. 

Elworthy, of the Dominion Department of 
Mines, made the statement that Canada pos- 
sesses the only known source of helium in the 
British Empire. Quoting that authority, “The 
helium is present to the extent of 0.8 per cent. 
in the natural gas of the Inglewood field, near 
Brampton, Ont., which is just as rich in this 
constituent as is the natural gas from which 
helium is recovered in the United States 
Government plant at Fort Worth, Tex. 
Helium is the next lightest gas to hydrogen, 
over which it has the great advantage of being 
non-inflammable, so that it has obvious possi- 
bilities for use in any future airship service. 

“The Inglewood gas field, as at present known, 
is relatively small, but the Ontario Govern- 
ment has taken up many of the leases in the 
area and it is hoped that an experimental ex- 
traction station will be established before long.” 


The picture 
fuel-oil heater and the fuel- 


Let us suggest that the 
at the 

expense of another, employ some medium 
that will not invite permanent injury or possibly 
death. 


likely to prove. 


person looking for amusement, 





PRIMARY WHALE VERTEBRAE 
FOUND NEAR VICTORIA 

ROM the Canadian Fisherman we learn 

that one of the outstanding geological dis- 
coveries of the year was made in the fossil beds 
of Sooke Harbor, about 25 miles from Victor- 
ia, by Prof. H. P. Little, Ph. D., head of 
the department of geology at Clarke Univer- 
sity, Worcester, Mass., when he uncovered the 
fossilized vertebrae of a primary whale of the 
Miocene period, a species new to science. It 
lived about five million years ago and was the 
early type from which the mammal whales of 
modern times have evolved. The discovery 
was made during excavation work carried on 
by a summer geological party from Princeton 
University, of which Doctor Little was a mem- 
ber. 






































Left—Sausalito side of the Golden Gate. 


Right—As the skyline of San Francisco appears in the run across to Sausalito. 


ARS Ae. te 





8 alee 





So eae 











to 

the 
we 
iro 


fac 
anc 
for 


anc 
tur 
prc 
Th 
ver 
the 
anc 
res 
abl 
pre 

ros 
ant 
ga 
tec 


mi 
be 
tin 
at 

og! 
cid 
the 


an 
pr 





mh 


\E 


arn 


lis- 


ery 

on 
ston 
em- 


Soo SE es 


Co: rh eae 


ii ae 





cra Tes 


Bi ee 








November, 1927 


Prec 


Sprayed Metal Form 


COMPRESSED AIR MAGAZINE 





sevennsgunnacessanssennianesiens wu TO 


2215 


srevnenenenaeens. 


s Protective Coating 


Rapidly Widening Uses Are Being Found For This Ingenious 
Method of Applying Atomized Metals 


By S. G. ROBERTS 





UITE properly, this is called the 

“Age of Steel’; and we have only 
to look about us to see on all sides 
the well-nigh limitless ways in which 
we employ steel and its parent metal, 
iron. Indeed, it would be hard for 
us to find reasonably cheap and satis- 
factory metallic substitutes for iron 
and steel. Nevertheless, we pay dearly 
for our utilization of these metals. 

It has been computed that each year 
we lose through rust the equivalent 
of many millions of dollars. That is 
to say, the oxygen of the air corrodes 
and weakens ferrous bodies and struc- 
tures wherever their surfaces are not 
protected against atmospheric action. 
Therefore, the scientist and the in- 
given much time and 
thought to the devising of processes 
and coatings that will effectually ar- 
rest or prevent Prob- 
ably the most widely known of these 
processes—those in 


ventor have 





oxidization. 
which non-cor- 
rosive metals are used to coat steel 
and iron—are galvanizing and tinning. In 
galvanizing, zinc is utilized to form the pro- 
tecting film. 

While those processes have answered ad- 
mirably for many purposes, and facilities have 
been developed that now make it possible to 
tin or to galvanize large quantities of products 
at a rapid rate, still it has been generally rec- 
ognized that galvanizing and tinning have de- 
cidedly definite limitations. For instance, in 
the manufacture or fabrication of some com- 
modities from galvanized plate or galvanized 
angle-bars, etc., the mecessary hammering, 
pressing, or otherwise working into finished 











The 


“Metalayer” or putting-on tool that atomizes and 
deposits molten metal. 


form frequently causes the protective zinc film 
to crack and even to scale off. This weakness 
of galvanizing is often brought to light when 
the galvanized metal is subjected to wide 
ranges of temperature or to more or less fre- 
quent vibrations. 

It was to overcome these shortcomings of 
galvanizing that various experimenters sought 
to discover ways and means by which zinc and 
other so-called non-corrosive metals could be 
sprayed, while molten, on to iron or steel bod- 
ies, for example. Most of the experimenters 
abandoned their quest long before their goal 
was neared. Success rewarded only one of 





these pioneers in this search for a 
solution of the vexing problem. We 
refer to Dr. M. U. Schoop, a Swiss 
citizen, who is now known the world 
over because of what he has done 
to place the art of metal spraying 
upon a firm foundation. Commercial 
success in this field of metallurgy has 
been achieved in this country by the 
Metals Coating Company of America, 
having its headquarters in Philadel- 
phia. That company’s accomplish- 
ments have been won only after 
laboring diligently and against great 
odds over a period covering the bet- 
ter part of ten years. With the 
equipment they command, the com- 
pany has convinced the public, long 
skeptical, that molten metals can be 
sprayed so that the still plastic par- 
ticles can be deposited in the form 
of an astonishingly uniform film upon 





any desired surface. 

The bond between the deposited 
metal and the underlying metal is 
especially intimate and tenacious because the 
impact of the sprayed metal is sufficient to 
cause the plastic particles to enter and to 
grip any irregularities of the receiving sur- 
face. Metal deposited by this spraying pro- 
cess is so closely consolidated that such a 
coating can be filed, machined, and drilled, 
and will exhibit all the characteristics of 
solid, cast metal. Not only that, but a con- 
siderable mass can be formed in this manner 
at any given point—the effect being virtually 
the same as that obtained when metal is de- 
posited by the arc- or the gas-welding pro- 
cess. 











Lett—-Storage tanks for oils, chemicals, or gases, may be advantageously metal coated. 


ght—Coating automobile tire rims with aluminum. 


ing to them. 








This protects the rims from corrosion and prevénts the rubber from adher- 
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We have referred thus 
far to the protective 
coating of iron and steel; 
but it should be equally 
plain that other metals 
could be used for coat- 
ing purposes and for cov- 
ering or coating a wide 
range of other metals or 
substances—the purpose 
being either for protec- 
tion or for decoration. 
That is to say, materials 
of many sorts — stone, 
wood, plaster, glass, 
porcelain, leather, paper, 
etc.—could be coated by 
the metal-spraying pro- 





cess. In doing work of 
this kind, aluminum, 
brass, bronze, steel, tin, 


zinc, etc., have been suc- 
cessfully employed. The 
primary prerequisites 
are: a means of pro- 
ducing a sufficiently high 
temperature to melt the 
metal; to have the metal 
in the form of a 
that can be 


wire 

fed at a proper speed to the 
melting flame; and to have continually availa- 
ble a supply of compressed air at a pressure 
high enough to atomize and to spray the metal 
forcibly against the surface that is to receive 
it. These prerequisites sound fairly simple, in 
themselves, but it took years of patient and 
persistent labor and research to devise and to 
develop an instrument that could do the need- 
ful work and yet be light enough to be held in 
one hand and controlled by the pressure of a 
single finger. 

Domestic interest in this highly promising 
art is warranted by reason of what has been 
accomplished by the Metals Coating Company 
of America. This enterprising concern, build- 
ing upon the pioneer work and inventions of 
Doctor Schoop, has brought into being what 
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atomizes the metal when 
melted. Perhaps a more 
detailed description of 
the manner in which the 
“Metalayer” functions 
might be of interest. 

As can be seen plainly 
of our illustra- 
tions, the “Metalayer” is 
equipped with three lines 
of hose—one is connect- 
ed with the compressed 
air supply, and the two 
others are respectively 
connected with standard 
acetylene and oxygen 
cylinders. When in use, 
the putting-on tool con- 
sumes about 15. cubic 
feet each of acetylene 
and oxygen, and 50 cubic 
feet of compressed air 
per minute at a pressure 
of 50 pounds to the 
square inch. 


in one 





The metal to be spray- 





Compressed air is supplied by a POC-1 oil-engine compressor at the Philadelphia 
plant of the Metals Coating Company of America. 


it calls the “Metalayer,” or “putting-on” tool. 
The apparatus has the outward appearance of 
a pistol; and the sprayed metal flowing from 
the muzzle can be shot in any desired direc- 
tion under the impulse of compressed air. Each 
tiny particle of sprayed metal is a diminutive 
bullet that flattens out as it strikes the receiv- 
ing surface—the force of the impact serving 
to weld it to that surface and gradually to 
build up a film of adhering metal that is vir- 
tually integral with the supporting material. 

The “Metalayer” is operated jointly by com- 
pressed air, acetylene gas, and oxygen. The 
acetylene and the oxygen furnish the flame 
that will melt any of the metals that it may be 
desirable to spray for coating purposes, and 
the compressed air provides the motive impulse 


for the wire-feeding mechanism and also 


ed is in the form of 
standard-gage wire, and 
is mechanically drawn 
by the “Metalayer” from a reel by feed rolls in 
the gear case and delivered continuously, at a 
rate of from 12 to 24 feet a minute, to .the 
muzzle of the short barrel that looks like the 
barrel of a pistol. On issuing from the muz- 
zle, the wire passes through a flame zone, de- 
veloped by burning the combined oxygen and 
acetylene; and during this passage the wire is 
melted and then atomized by the air blast. The 
air has a velocity of about 3,000 feet per sec- 
ond—the speed of a rifle bullet, and this blows 
the molten metal in the form of a fine spray 
on to the surface to be coated. Wires of suit- 
able standard gage can be obtained from deal- 
ers in such materials. 
In brief, the “Metalayer” is a compressed- 
air-operated power plant that can be controlled 


so as to feed the wire into the flame at a 








Drydock 














pontoons being coated with sprayed zinc. 
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1—Canopy used in a metal-spraying plant. Coating refrigerator coils with zine and tin. 

2—Structural steelwork being coated with zinc. Rivet heads, edges of plates, ete., are thus protected after fabrication. 

3—Drier rolls, for paper-making machines, on which sprayed molten iron was employed to fill surface defects. After that the rolls 
were ground to a perfect finish. 

4—A gas scrubber coated with lead to protect the cylinder surface from the attack of hydrogen-sulphide gas. 

5—OCoating foundation frames of a railway car with zine to safeguard them from corrosion. 
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rate that will maintain a balance between 
the functions of the power plant and the 
flame, agreeably to the melting point of 
the particular metal to be sprayed. This 
unison of operation, although accom- 
plished in a seemingly simple way, is 
really the outcome of long and exacting 
research. The total weight of the put- 
ting-on tool is only 3% j«inds; and the 
apparatus is 7 inches long, 8 inches high, 
and 5% inches wide. In short, the 
“Metalayer” is light enough to permit 
handling for considerable periods with- 
out excessive fatigue; and it lends itself 
to the application of a protective or 
decorative coating under a very wide 
range of working conditions. Accord- 
ing to those most familiar with the 
“Metalayer,” surfaces can be coated with 
it at any time, and at any place: “it goes 
to the job, the job does not have to 
come to the ‘Metalayer’.” 

In this flexibility of service, metal 
spraying is in some respects and in some 
circumstances superior to plating, galvan- 
izing, Sherardizing, tinning, painting, and 
to other methods of surface protection. 
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nest of papers can also be metal coated: 
and wood can be similarly covered with. 
out any signs of charring. 

A single pass of the muzzle of the 
“Metalayer” produces a layer about 0.00] 
inch thick. The operator can easily dis- 
tinguish between coated and uncoated 
areas and also between a first and a sec- 
ond layer. A well impacted coating— 
ranging from 0.004 to 0.01 inch in thick- 
ness—is, for all general protective pur- 
poses, just as effective as a thicker coat- 
ing, which would entail a greater cost. 
For building up metal to fill surface de- 
fects, coatings may be made of any de- 
sired thickness. All surfaces, however, 
should first be chemically cleaned. Sand 
blasting is probably the most. suitable 
means of obtaining this essential condi- 
tion. The open grain, so produced in the 
surface to be coated, facilitates the dove- 
tailing or anchoring of the molten par- 
ticles, and the resulting bond is a strong 
one. This is the method employed by 
the Metals Coating Company of America 
in its plant at Philadelphia, where it 
does many interesting and astonishing 








It has the advantage of greater dur- 
ability and more general adaptability. For 
example, nonferrous metals can be applied 
to ferrous metals, and vice versa. The 
coatings become instantly cold, hard, and ready 
for use. Any desired thickness of coating can 
be produced at one operation: no time or extra 
handling is required for subsequent treatment. 
All or any part of the surface can be coated; 
and different metals may be applied on dif- 
ferent parts of the same piece. Summed up 
in a few words, it is claimed that “any com- 
mercial metal can be applied to any other com- 
mercial metal; and any commercial metal can 
also be applied to any base or surface.” When 
sprayed on to a plaster surface, for instance, 
the outcome is virtually identical with an elec- 
trically deposited film; and the process, there- 





Metal spraying has proved highly successful in 
giving a superior finish to many kinds of art objects. 


fore, lends itself especially well to the coating 
of ornamental plaques, figures, frames, etc. 
During the operation, the muzzle of the 
“Metalayer” is held from 3 to 4 inches from 
the surface to be treated. Within this short 
span the wire is melted, sprayed, and well-nigh 
instantly returned to the solid state. The 
temperature of the receiving surface is raised 
so slightly that it is possible to apply metal 
coatings to even delicate fabrics without 
harming the textile. As evidence of this, 
heads of matches and sticks of smokeless pow- 
der have been coated with metal in this way 
without igniting the combustibles. The thin- 


things with the aid of its putting-on 
tools. 

With a supply of oxygen and acetylene 
available, and a source of compressed air 
at hand, the “Metalayer” can be brought into 
action at a moment’s notice. In this respect— 
that is, in its requirements—the system or pro- 
cess differs radically from other methods of 
coating that call for hot-dipped baths and 
plating tanks, in which case the production ca- 
pacity is, of course, limited by the size of the 
tanks or baths. The “Metalayer,” while in ef- 
fect a precision instrument, is essentially a pro- 
duction tool. During operation, all parts remain 
virtually at the temperature of the surrounding 
air. With proper care, the tool will deposit 
metal continuously 7 hours out of an 8-hour 
day. Approximately half an hour, twice a 
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Left—Metal coating the interior of a large apparatus for a chemical plant. 
Right—Spraying a protective coating of metal upon the surfaces of an electrical transformer. 
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day, should be allowed for. oiling and cleaning. 

The field of service open to the “Metalayer” 
is an extremely broad one that includes a mul- 
tiplicity of uses. It would be quite impossible 
to enumerate these uses without tiring the 
reader. The ‘“Metalayer” can be utilized 
wherever galvanizing, for instance, is now re- 
lied upon to protect ferrous metals; and a 
mass-coating machine has been devised for 
treating small articles in bulk and at a rapid 
rate. 
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and is due to what is technically termed “in- 
tercrystalline embrittlement.” 

The Government experts have determined 
that duralumin can be safeguarded from this 
intercrystalline change by coating: the dura- 
lumin with a film of commercially pure alum- 
inum. We are authoritatively informed that 
duralumin, so protected, is superior to that pro- 
tected in other ways, “because the aluminum 
coating will stand more scratching without bar- 


ing the duralumin.” It seems that specimens 














Circle—Newly devised machine for the mass coating of numerous articles by means of the “Metalayer.” 

Top—Two “Metalayers” being used simultaneously to cover a printing roll with a coat of copper 3/16-inch thick. The roll is after- 
wards ground and polished. 

Bottom—Feed-water heater designed to handle slightly acidulated water. 
coated with aluminum. 


In conclusion, attention is called to certain 
research work latterly done by the United 
States Bureau of Standards that has revealed 
a new and potentially very valuable use of the 
metal-spraying process. Duralumin—that 
light and strong aluminum alloy that lends it- 
self admirably to the structural needs of air- 
planes and airships—is weakened or made brit- 
tle when exposed to salt air. This weakening 
1S not apparent on the surface of duralumin, 








coated with aluminum by the metal-spraying 
process, the only one available for the pur- 
pose, have been exposed to salt water for a 
year without any evidences of deterioration. 
For the necessary preparatory work of 
cleaning surfaces with the sand blast, and after- 
wards for atomizing and spraying the metals 
used to form protective coatings, a continual 
supply of compressed air at a suitable pressure 
must be provided. This is done in the Phila- 


All exposed surfaces—including small tubes inside—are 
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delphia plant of the Metals Coating Company 
of America by an Ingersoll-Rand 50-hp. oil- 
engine compressor. This economical unit has 
proved highly satisfactory for the service in 
question. 





The City of Durban, in an attempt to build 
good motor roads at low cost in the sandy 
soil prevalent in South Africa, is experiment- 
ing with wire netting which was employed so 




















successfully for that purpose in Palestine and 
Egypt during the World War. The demon- 
strations were conducted in connection with 
the construction of a new road; and it was 
proved that 2-inch wire netting laid on the 
sandy surface tends to bind the top soil and 
to make it harder and harder with use. Even 
when subjected to heavy traffic, the wire re- 


mains on top. 
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Portable Compressors Speed Work of 
Laying Long Gas Main 


By E. C. BAKER 


HE portable air com- 

pressor has made pos- 
sible a wider application 
of pneumatic tools by 
supplying air at points 
that could not be reached 
by stationary air-produc- 
ing plants or on jobs not 
big enough to warrant a 
large compressor installa- 
tion. The outstanding 
feature of the portable is 
its most obvious one: its 
capability to follow the 
work and thus to keep 
the air-supply plant close 
to the points of use at 
all times. 


Among the largest nat- 
ural fields of service of 
the portable are those 
that involve progressive 
operations. In this cate- 
gory fall construction and maintenance under- 
takings such as trench digging, roadbuilding and 
maintenance, and the like. The essential demands 
are for a temporary air supply that can be quick- 
ly applied and as quickly transferred to the next 
point of use. By meeting such needs, and thus 
extending the sphere of utility of air-driven 
tools, the portable has contributed notably to 
the increased efficiency which today character- 
izes the manifold activities of the types under 
discussion. 

The portable, as at present developed from 
the initial machine pro- 
duced by the Ingersoll- 
Rand Company in 1914, 
is comparable in reliabil- 
ity to the stationary air 
compressor. It is avail- 
able in a range of sizes 
which permit easy ad- 
justment of air supply to 
air demand. In _ other 
words, by adding extra 
units, the supply can be 
augmented .as_ desired. 
The machinery involved 
is no more complicated 
than that of an auto- 
mobile or truck, and calls 
for no more attention. 
The power unit is, op- 
tionally, an electric motor 
or a gasoline engine. In 
either case, the transmis- 
sion of power is through 
a clutch coupling, which 
arrangement allows the 





necessitated that pro- 
visions be made for the 
delivery of artificial gas, 
To this end, a contract 
was let for the laying of 
a line to that city from 
Tonawanda. This entail- 
ed the placing of 100,000 
lineal feet of welded- 
joint steel pipe, of which 
20,000 feet was 8 inches 
and 80,000 feet 6 inches 
in diameter. 


Since it was desirable 
that Batavia consumers 
should have the new gas 
supply at their disposal 
as soon as possible, time 
was an important factor 
in the undertaking. Oper- 








Two Type HK aftercoolers which serve to cool the gas before it goes into the 
mains at the Tonawanda plant. 


portable is compact, sturdy, and rugged—dquali- 
ties which further enhance its adaptability for 
service in its chosen fields. 

The value of the portable for pipe laying was 
cogently demonstrated recently during the in- 
stallation of a gas main for the service of 
Batavia, N. Y. The line is the property of 
the Republic Light, Heat & Power Company, 
known as the Cities Service Company in the 
Buffalo district. 

Previously, Batavia had been using natural 
gas; but the gradual depletion of this supply 








compressor to be discon- 
nected at any time. The 





These Ingersoll-Rand XRE compressors store the gas under a pressure varying 
from 75 to 125 pounds to the square inch to insure its delivery at points nearly 20 
miles away. 


ations were accordingly 
pushed with all possible 
rapidity, and were com- 
pleted in 70 days. This was accomplished de- 
spite the occurrence of unfavorable weather 
conditions during the first 40 days of the work- 
ing period. 

For the most part, the ground encountered 
was amenable to treatment with earth-digging 
tools and machines. Among these, clay diggers 
and allied forms of compressed-air-driven tools 
were conspicuous. Two Ingersoll-Rand Type 
20 portable compressors were kept continually 
on the job to supply the air for the pneumatic 
equipment that was used for driving tunnels 
under highway intersec- 
tions, for testing sections 
of the line after welding, 
and for miscellaneous 
general purposes. 

In addition to the oper- 
ations in soft ground, 
something over 10,000 
lineal feet of trench had 
to be dug in rock, con- 
sisting of shale and lime- 
stone. It was on_ this 
part of the work that the 
portables proved  indis- 
pensable. When the hard 
ground was reached, four 
more portables were add- 
ed, making a total of six 
on the job. With an 
adequate air supply thus 
available, twelve BCR- 
430 “Jackhamers” at 
tacked the rock—being 
kept busy ten hours @ 








day, Sundays included. As 
a result, the 10,000 feet 
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Reading from the top downward, the pictures show a portable compressor used by the Republic Light, Heat & Power Company 
_As for maintenance work along its pipe lines. BCR-430 “Jackhamers” at work in the laying of a new pipe line. Gage used fer testing 

sections of a finished line with compressed air. A long stretch of welded line ready for lowering into the trench. One of the I-R 
feet Portables on the job being refueled with gasoline. 
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of trench was drilled and blasted in 22 days of 
elapsed time. 

Largely because of the splendid performance 
of the air-operated tools, the line was placed 
in service 72 days after operations were start- 
ed. Moreover, the cost of doing the work was 
considerably below the figure originally esti- 
mated. A little later on, 50,000 lineal feet of 
8-inch welded pipe was laid to extend the ser- 
vice to Niagara Falls. This gas main was 
likewise completed with dispatch. An 8x6- 
inch Type 20 portable was used continually. 

To provide Batavia with artificial gas 
through the finished line, it was necessary to 
maintain a pressure of from 75 to 125 pounds 
per square inch at the source of supply in 
Tonawanda. To do this, an 18&10'4x14-inch 
XRE-2 compressor was installed. During the 
initial period of more than three months this 
machine was the sole means of feeding the 
line; and, during that time, it ran with total 
shutdowns aggregating less than three hours. 
These shutdowns were for the purposes of 
changing oil and for packing stuffing boxes. 
At the end of the three months, a duplicate 
compressor was put in service to augment the 
supply during peak-load periods and to serve 
as a standby unit. These compressors are 
direct connected to 175-hp. motors which util- 
ize 4,400-volt, 3-phase, 25-cycle current. Two 
additional compressors of the XRE-2 type were 
subsequently added to serve Niagara Falls and 
the nearby City of Lockport. 

The Tonawanda station is equipped with 
Type HK aftercoolers, which perform a very 
necessary function in connection with the dis 
tribution of gas to the consumers. In all gas, 
as it is manufactured, there is a _ certain 
amount of oil-and-water vapor which will con- 
dense when the gas cools. If this condensa- 
tion is allowed to get into the pipe line it will 
eventually work its way into the meters and 
cause treublesome corrosion. The aftercool- 
ers cool the gas after compression and remove 
most of the condensable constituents before the 


gas is admitted to the pipe. 71°.s maintenance 
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Applying a refractory surfacing material 
by means of the Adamant gun. 


work on meters that is thus prevented pays for 
the aftercoolers many times over. By keeping 
moisture out of the gas, the aftercoolers obvi- 
ate any trouble that might result from freez- 
ing within the line during the winter months. 





RACK PROTECTS AIR TOOLS 
WHEN NOT IN USE 

EALIZING that portable air drills should 

not be carelessly thrown upon the floor of 
the toolroom when they are not in use and 
that their peculiar shapes and heavy weights 
sometimes make them poorly adaptable to the 
usual methods of handling tools, the Denver & 
Rio Grande Western Railway has devised a 
convenient holding rack for them in its Den- 
ver shops. Two 4x4-inch angle irons, 8 feet 
long, are placed about 18 inches apart, their 
bases resting on the floor and their upper ends 
against a wall. In other words, they are 
leaned against the wall at a rather high de- 
gree of slope, and both ends are secured in 
place. By means of an oxy-acetylene torch, 
notches are cut in the faces of the angle irons 
at suitable intervals. These notches receive the 
handles of air drills, which are thus always 
easy to locate when a selection is to be made 
and, at the same time, are properly protected 
from dri, breakage, and corro-ion. 














This American-made portable-compressor outfit is helping to provide the people 
of Madrid with improved teiephone service. 
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NEW AIR GUN FOR LINING 
REFRACFORY FURNACES 
_ air-spray principle is employed in a 

newly developed appliance designed for ap- 
plying refractory linings to industrial furnaces. 
The accompanying illustration shows its nature 
and the manner in whieh it is used. The Bot. 
field Refractories Company of Philadelphia 
manufactures it under the trade name of the 
Adamant gun. 

The gun weighs but four pounds and, as it js 
handled by one man, it provides a convenient 
and economical means of coating fire-exposed 
surfaces. A mixture of firebrick cement and 
refractory ore is blown upon the wall surface 
or into burnt-out sections. It is claimed that 
periodic and systematic maintenance of furnace 
linings can thus be carried on at a much lower 
cost than formerly and that the life of furnaces 
can be materially lengthened. 

The Adamant gun operates on an air pres- 
sure of 60 pounds or more. It will handle 
either dry or wet materials. It has a supply 
pipe which is placed in a receptacle containing 
the mixture to be sprayed. A valve regulates 
the supply of air to the nozzle. This air 
stream induces a suction in the supply pipe and 
draws a suitable amount of the spraying mix- 
ture into the gun. The operator works at a 
distance of from 4 to 6 feet from the surface 
being coated. 





Tests were recently made near Reno, Nev., 
of a new safety blasting powder, known as 
“Monite.” It is claimed for the new powder 
that it can be exploded only by a detonating 
cap; gives off no poisonous fumes; _ burns 
without exploding; and has a greater break- 
ing power than nitro-glycerine powders. 





From the opening of the present season of 
navigation to the end of August, 4,573,809 tons 
of traffic have passed through the St. Lawrence 
canals. This figure shows an increase of I, 
000,879 tons over those for the same period 
in 1926. 





PORTABLES HELP BUILD 
TELEPHONE SYSTEM 
_ Compania Telefonica Nacional de Es- 

pana, under which name the International 
Telephone and Telegraph Company operates in 
Spain, has recently conducted an extensive con- 
struction program. Existing lines of communi- 
cation throughout the country have been im- 
proved and new ones have been added in many 
parts. Automatic telephones are now installed 
in Madrid and Barcelona, and are planned for 
the larger towns. 

As in America, portable compressors are ef- 
fective aids in line construction work. The ac- 
companying illustration shows a__ portable, 
mounted on a Ford truck, in service in the 
Madrid district. 

An imposing 13-story building, which will 
house offices of the company and a telephone 
exchange, is now nearing completion in Madrid. 
Portable compressors and various pneumatic 
tools of Ingersoll-Rand make facilitated the 
excava‘ion work required. 
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Details of Tunneling Operations in Connection With 
the Santeetlah Project 


HE water that will be stored in Santeetlah 

Reservoir will be carried for a distance of 
nearly five miles to the two 25,000-kw. genera- 
tors at Kymer’s Ferry. For roughly one-fifth 
of the way, the water will flow through a 11- 
foot conduit laid on the ground, while the re- 
maining four miles of its course will be through 
tunnels driven for the purpose. 

As was previously mentioned, the topography 
consists of alternating mountains and valleys, 
so that five separate bores are required—the 
connections between them being riveted steel 
pipe. There are thus ten tunnel portals; and 
with so many points for prosecuting the work, 
rapid progress was made in excavating. Tun- 
neling operations began in April, 1926, and all 
excavating was completed within one year, ex- 
cept 1,000 feet and more in the longest bore 
of the group. The tunnels are numbered from 
one to five, beginning with the one nearest the 
dam; and their respective lengths are: 700 
feet, 3,600 feet, 5,600 feet, 9,100 feet, and 400 
feet. 

The contract for driving and finishing the 
tunnels was awarded to the firm of Thomas 





PART II 
By C. H. VIVIAN 


Connor & Sons, of St. Louis. The directing 
personnel of this firm consists of the brothers, 
James and Charles Connor. A part of the 
work was sublet to H. F. Stark, of Greens- 
burg, Pa., who assumed charge of operations 
covering Tunnels Nos. 1 and 2, and 2,746 feet 
of No. 3—in all 7,246 feet. The Connor sec- 
tions total 11,994 feet. The contractors’ work 
includes not only the driving of the 121%4x124- 
foot tunnel sections but also the lining of them 
with concrete. The general activities involved 
the establishment of camps and the concentra- 
tion of equipment at several points along the 
line. As the methods employed differ in some 
respects, a brief account will be given of the 
respective contracts. 

As a base of operations for No. 1 Tunnel 
and for one portal of No. 2 Tunnel, Mr. Stark 
established a camp between the two bores. A 
compressor plant was placed near the river on 
the No. 2 Tunnel side—air being piped the 
several hundred intervening feet to the points 
of use. The compressor installed is an XRE 
11&18x14-inch machine driven by a Westing- 
house 175-hp. synchronous motor. It has a 





Left—This XRE type, 
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Right—Driving a heading 


on columns. 








All rights reserved. 


2-stage co” 
pressor proved an efficient and de- 
pendable unit in supplying 
the operations at No. 1 Tunnel and 
one portal of No. 2 Tunnel. 


in No. 4 
Tunnel with R-72 drifters mounted 


air for 


Bottom—The blacksmith shop of Thom- 
as Connor & Sons at Rymer’s Ferry, 
showing the “Leyner” No. 50 sharp- 
ener and the No. 25 oil furnace. 
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piston displacement of 1,052 cubic feet per 
minute. A second camp is located between 
Tunnels Nos. 2 and 3 to carry on the work 
at the adjacent portals. The air-producing 
plant there consists of three ER-1, 14x12-inch, 
electrically driven machines having a combined 
piston displacement of 1,584 cubic feet per 
minute. 

The drilling operations and the general pro- 
cedure were the same at all points, except 
where variations in the character of the ground 
necessitated departures from the regular plan. 
No. 1 Tunnel, having a length of 700 feet, was 
entirely in soft ground, and had to be tim- 
bered three-fourths of the way. In the longer 
tunnel sections, where solid rock was en- 
countered, no support was required. The rock 
throughout varies from a slate to an extreme- 
ly hard, fine-grained variety termed arkose. 
In places it contains small amounts of iron 
pyrite. At various points, movements along 
fault or bedding planes have produced the 
striated and polished surfaces known as slick- 
enside. 

The Stark plan of tunneling was to drive a 
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614-foot top heading, leaving a 6-foot bench. 
Leyner-Ingersoll R-72 drifters were used for 
drilling the heading holes. These holes were 
ro feet deep, and varied in number from 26 to 
30 to the round. Five or six holes, horizontally 
disposed, were normally drilled in the bench 
with N-7e and N-72 drills. Crossbars served 
as drill mountings in all the tunnels. The blast- 
ing was done with 60 per cent. dynamite, which 
was fired electrically. 

The heading was carried from a few feet 
to a maximum of 40 feet in advance of the 
bench. A platform, supported on timbers, was 


50 sharpeners. 
ployed. 

The Connor drilling operations were car- 
ried on from two base camps, each having its 
compressor plant, blacksmith shop, and other 
necessary facilities and structures. One of 
these camps was located on Yellow Creek, be- 
tween No. 3 and No. 4 tunnels, and the other 
between No. 4 and No. 5 tunnels a short dis- 
tance from Rymer’s Ferry. Supplies for the 


No. 8 grinders were also em- 


latter location were freighted in by water from 
Tapoco and elevated to the top of the pre- 
cipitous hill above the powerhouse site by a 
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of 31 holes, of which 24 were in the heading 
and 7 in the bench. 

Two single-screw columns, each bearing an 
arm above and below, were used as drill mount- 
ings in the headings—four drills being normally 
mounted at a time. As soon as the heading 
was cleared of smoke after shooting, the drill]. 
ing crews again took up their work while the 
muck was being removed from behind them, 
After the spoils had been disposed of, the bench 
holes were drilled horizontally. For this pur. 
pose the drills were mounted on a crossbar, and 
could thus be pointed above or below the bar 
for drilling either the upper or the lower row 
of holes. Sixty per cent. gelatine-base dyna- 
mite was used for blasting—one series of direct 


Top—Storage-battery locomotives and muck cars of the types shown here were used by Thomas Connor & Sons in the tunnel opera- 


tions at Yellow Creek Camp. 


Bottom—Switehing a muck car in No. 4 Tunnel by the aid of an air lift. 
Right—Concrete for lining the tunnels was hauled to the points of use by gasoline locomotives and elevated by means of a ramp 
to the concrete-gun carriage that is just back of the collapsible forms. 


built on a line czntinuous with the bench and 
at the same height as the bench. While bench 
crews worked beneath this covering, muck from 
the heading was wheeled out over them and 
dumped into cars behind them. All muck was 
hand-loaded and was hauled in 40-cubic-foot 
cars, with mules furnishing the motive power. 
The work was done in two 10-hour shifts. The 
best progress during a week’s operations was 
101% feet of advance. Well-equipped black- 
smith shops were maintained at each of the 
Stark camps. Steels were heated in No. 25 
oil furnaces and reconditioned by “Leyner” No. 


double, standard-gage-track tramway operated 
by means of a hoist at the top. The Tallassee 
Power Company constructed this tramway and 
delivered all contractor’s supplies at its upper 
end, from which point they were transported 
over a road built for the purpose. 

The Connor tunnels were driven with a top 
heading averaging about 7% feet in height— 
the bench being about 5 feet high. The head- 
ing was kept one round ahead of the bench. 
One of the accompanying diagrams shows the 
holes of a typical drill round, and gives the 
sequence of blasting. Such a round consisted 


exploders and five series of delay exploders 
being employed to fire the holes in the desired 
order. 

As the Connor operations included the whole 
of the longest tunnel and more than half of 
the second longest, the general average of the 
rock encountered was far removed from suf 
face exposure and became increasingly hard 
as penetration progressed. The schedule 
which the contractor attempted to maintail 
called for thirteen 7-foot rounds a week. Io 
actual practice, progress ranged from 87 to 
100 feet a week and averaged around 9o feet 
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I1—By means of this plant, the material excavated from this portal of No. 2 Tunnel was crushed and made into cencrete for 
lining the bore. 


2—Four R-72 drifter drills, mounted on a quarry bar, proved a speedy and effective set-up for trimming the roof and walls 
e tunnel sections built by H. F. Stark. 


e the 11-foot steel conduit crosses the Cheoah River between Tunnels Nos. 1 and 2. . 
ng precast concrete piles which will carry the steel conduit across Yellow Creek Valley. At the lower left is a 
ron pump used to supply water to the compressors. 


thousands of rivets were driven in assembling the mile and more of pipe that will carry 500 second-feet of water 
between the tunnels. 
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Looking toward one of the portals of No. 2 Tunnel, showing it trimmed to line 


and with the concrete invert in place. 


As the drillers progressed farther into Yel- 
low Mountain from the opposing portals on the 
9,100-foot tunnel, more and more time was 
needed for putting in a round of holes owing 
primarily to the growing obstinacy of the fine- 
grained, compact, arkose formation. The av- 
erage period required to drill a round in this 
refractory ground was 7% to 8 hours. As the 
resistance to the drills grew, it became difficult 
to keep the proper gage on the bits, and 
great care had to be exercised. An average 
of 8 pounds of powder was required for each 
cubic yard of rock broken down. During the 
drilling of the last few thousand feet in this 
bore, Mr. Connor standardized on the R-72 
drifter drill, considering it best adapted to 





meet the rigorous conditions imposed. The 
record advance for one week on the entire 
work was 106% feet, and was made on Tun- 
nel No. 4 with these drills. 

A Conweigh mucking machine was employed 
at each breast. The muck was dumped in 50- 
cubic-foot Lakewood cars, and was hauled to 
the portals by 2-ton Mancha mule storage- 
battery locomotives. Nine loaded cars com- 
prised a train. In practice, a locomotive was 
operated eight hours and then relieved for 
eight hours for the charging of its batteries. 
Outside the tunnel portals, cars were handled 
by Whitcomb gasoline-driven locomotives. 

Switching of cars at the breasts was done 
by means of an air lift which traveled on an 





Five-segment-arch timbering was used to suppurt the ruuf fur sevesa. .undred 
feet in from one portal of No. 3 Tunnel. 
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overhead crossbar secured to the sides of the 
tunnel. Twenty empty cars were taken into a 
tunnel at a time and placed on a siding until 
needed. As a car was filled and pushed back 
from the mucking machine on to the main 
track, an empty was lifted over from the sid- 
ing into position for loading. 

Following the driving of the tunnels, both 
contractors found that more or less trimming 
was required to approach neat lines as nearly 
as possible. A particularly effective arrange- 
ment for doing this work was used in the 
Stark tunnel sections. This consisted of four 
R-72 drifters mounted on a quarry bar placed 
lengthwise in the tunnel. With this set-up the 
drills could be turned at any desired angle so 
as to perform the necessary drilling operations 
with a minimum amount of drill handling. 
Satisfactory speed and close conformity to 
lines also resulted from this method. Various 
methods of procedure were followed in trim- 
ming tunnel sections under the Connor oper- 
ations. Among the drills utilized for this 
purpose were DCR-23 “Jackhamers” and a 
CA-31 stoper. The latter was employed to 
reach the roof and higher wall sections. 

Ventilation was secured in all the tunnels by 
means of electrically driven blowers or fans— 
the air being conveyed into the workings 
through 16-inch flexible tubing. In some of 
the longer tunnels, booster fans were installed 
at points several thousand feet in from the 
portals. The tubing was generally carried to 
within 100 feet of the breasts—the advanced 
sections being taken down prior to blasting. 

All the tunnels were driven on a slight grade, 
though the degree of slope was not uniform in 
all the Water consequently drained 
naturally from one portal of each section, but 
had to be pumped from the opposite end. For 
this purpose, Cameron pumps of various suita- 
ble types and capacities were employed by 
both contractors. The maximum flow was 300 
gallons per minute, this being in No. 4 Tunnel. 


bores. 


The finished tunnels will be lined with con- 
crete having a minimum thickness of 9 inches. 
A cross section of the interior is of horseshoe 
shape. One of the 
shows the radii on which the sides, roof, and 


accompanying diagrams 


floor sections are projected. Both contractors 
started concreting operations last May and set 
up suitable plants to provide coarse and fine 
Rock 
supplies these 
installed two 
One of 


aggregates and to handle the mixing. 
excavated from the tunnels 
plants, in each of which are 
Kennedy Van Saum gearless crushers. 
these is designed to prepare the coarse aggre- 
gate and the other the fine. The mixers are 
of 1%4-yard- and t-yard-batch capacities, de- 
pending on the amount of concrete needed at 
adjacent points of work. All the mixers are 
served by Blaw-Knox batcher plants. 

Both contractors are following the same 
general plan of concreting. The floor and a 
few inches of the side walls are first poured 
in wooden forms—this section of the tunnel 
lining comprising what is termed the invert. 
Blaw-Knox collapsible metal forms, on rails, 
are employed for the side walls and the roof. 
The concrete is blown into the forms by means 
of Ransome placers. 
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These are mounted on standard gun carriages 
just back of the forms. Cars of concrete are 
run up a ramp on to a platform and dumped 
into hoppers on either side of the placer. The 
charges are hand-shoveled from the hoppers. 
The concrete is transported into the tunnels in 
2-cubic-yard cars—two cars being drawn at a 
time by storage-battery or gasoline-driven loco- 
motives. 

This equipment permits the carrying on of 
concreting while other operations are in prog- 
ress in the tunnel at points farther removed 
from the portal. On the Connor part of the 
work, some concrete was placed while drilling 


The 11-foot steel conduits which connect the 
tunnels are carried into the portals of each 
tunnel and sealed with concrete. The distance 
to which the pipe extends varies at each portal 
according to the condition of the rock. The 
conduit was run entirely through the short No. 
1 Tunnel; and the same plan is contemplated 
for No. 5 Tunnel, which is 300 feet shorter. 
In practice, a 45-foot section of steel pipe is 
assembled outside the portal and skidded into 
position inside. As there is insufficient room 
for riveting operations, the sections are con- 
nected within the tunnels by welding. Concrete 
is blown into position around the pipe. This 


ip 
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Top, iefi—A section of No. 3 Tunnel, finished except for concreting. 


used by Thomas Connor & Sons at the Rymer’s Ferry Camp. 


Bottom, left—Reconditioning drill steels by means of an oil furnace and a pneumatic sharpener at the Stark No. 1 Camp. 
Trimming the floor and the lower portions of the side walls in No. 3 Tunnel with BCR-4380 “Jackhamers.” 


and blasting were still going on in more ad- 
vanced tunnel sections. The ramp leading to 
the gun carriage is hinged at the top, and an air 
hoist is utilized to elevate the lower end of the 
ramp when it is desired to run cars past that 
Point. Ample room is available for passing 
the cars through the carriage and the concret- 
ing forms. An air lift serves this equipment by 
Switching the cars that convey the concrete. 
On the Connor operations, an air hoist also is 
used to pull the loaded concrete cars up the 
Tfamp—this arrangement saving the storage- 
battery locomotives from the drain of power 


that would result if they negotiated the existing 
grade. 


material was propelled a maximum distance of 
574 feet in No. 1 Tunnel—6-inch spiral, riveted 
pipe being employed for that work. 

The assembly of the steel pipe is done under 
a separate contract, and this part of the work 
is carried on by the Chicago Bridge & Iron 
Works. The plates making up the conduit are 
assembled with the aid of a special machine 
designed for the purpose. This machine, illus- 
trated in the preceding installment of this 
article, is bolted to the pipe by means of a 
stiff leg at the rear of the machine. This leg is 
adjustable so that the pipe sections can be as- 
sembled either on the level or on a grade. The 
boom is worked by a winch; and two small air 
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hoists operate the boom and fall lines. When 
it is desired to shift the machine to a new 
working position it is pulled along on top of the 
pipe by a hand crab for a distance of 30 feet, 
at which point it is again fastened to the 
conduit. 

The plates of which the pipe is made range 
in thickness from % inch up to 1 inch—the 
thicker plates being used at those points where 
the conduit will be subjected to greater pres- 
sures. The pipe is supported at 30-foot in- 
tervals by steel cradles, resting upon concrete 
piers, and is reinforced every 30 feet by angle- 
iron stiffeners that encircle it. The line is car- 


ST Tee —_ 


Right—An 18&£11x14-inch XRE compressor delivered the air 


Right— 


ried across the Cheoah River at two places on 
steel trestles supported by concrete piers. 
Wherever there is a bend or change in direc- 
tion, the conduit is anchored in concrete. 
Where the line crosses Yellow Creek Valley, 
between No. 3 and No. 4 tunnels, it traverses 
soft ground for several hundred feet. Pre- 
cast-concrete piles, designed to resist a crush- 
ing strength of 6,100 pounds to the square 
inch after 90 days, are being driven to carry 
this section of the pipe. All the concreting 
required in connection with the conduit was 
placed by the Tallassee Power Company. 
The assembling of the pipe involves the 
driving of hundreds of thousands of rivets. 
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This work, as well as the reaming of all holes 
prier to riveting, is done by air-driven tools. 
The contracting company has established a 
number of field plants to supply compressed 
air to the various working camps. 

Contraction and expansion joints are placed 
in the conduit at suitable points; and provision 
is alse made to eliminate air from the line 
through a system of valves. The exterior of 
the pipe is being protected from corrosion by 
two coats of red lead and two coats of alumi- 
num paint, while two layers of red lead are ap- 
plied to the interior. 

A Johnson differential surge tank will be 
placed at the end of the conduit next to the 
penstocks. The penstocks, which were in- 
stalled by the Walsh-Holyoke Steam Boiler 
Works of Holyoke, Mass., are 8 feet in diam- 
eter at the top and 4% feet at the bottom. 
They were shipped from the factory in 30- 
foot sections; assembled in the field last 
spring; hauled up the slope into position by the 
tramway previously mentioned; moored se- 
curely in concrete at suitable points; and rest 
on concrete piers surmounted by steel cradles 
placed at frequent intervals. They are 
equipped at their upper ends with Dow but- 
terfly valves. 

The powerhouse is a concrete, steel, and 
brick structure that was built by the Tallassee 
Power Company’s own forces. It is 69 feet 
long and 34 feet deep, and rises to a height of 
50 feet above the generator floor. It is partly 
over the lake, where the foundation goes down 
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Profile sketch of the Santeetlah undertaking, showing the relation of the dam, 
conduit, and powerhouse. 





A diagrammatic cross section of the tunnel, 
with its concrete lining. 
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Order of “ring 
and Designation 


N° of Holes 


Depth 





1-Cut 


re) 11 F¢. 





£- Helpers 


a ONG3 





3-Breakdowr 


3 9 ft. 





4~-/r1nI769S5 


9 oft. 








5-Lifters 





7 13 f¢. 











Diagram of the drilling-and-blasting practice on a typical section of the tunnels 


driven by Thomas Connor & Sons. 


55 feet below the generator floor, and partly 
occupies a space blasted out of a rocky hill. 
side to make room for it. Compressed air 
played an important part in the excavating of 
this site and in the quarrying of the rock en- 
tering into the concrete used. The water will 
drop upon impulse wheels, of the S. Morgan 
Smith type, which will drive the generators. 
Current at 11,000 volts is to be generated; and 
a 42-mile steel transmission line is being run 
across the hills to a point in the vicinity of 
Knoxville where the power will be used for 
industrial purposes. 

A new road is being constructed by the pow- 
er company to take the place of one at a lower 
level that will be inundated by the reservoir 
to be created by Santeetlah Dam. This new 
road will be a link in an improved highway 
system that is now being built to connect 
Knoxville, Tenn., with Asheville, N. C. 

All operations included in the Santeetlah 
undertaking are under the direction of I. G 
Calderwood, general superintendent of the Tal- 
lassee Power Company. 





COMPRESSOR OVERHAUL IS 
HELD IMPORTANT 
V RITING in Power, A. B. Newell urges 
Diesel engine operators to overhaul their 
auxiliary air compressors at regular intervals. 
“This,” he writes, “does not mean that the parts 
that are to reseive inspection will be found to 
he in bad condition. On the contrary, they are 
generally found to be in good shape, and such 
work as may be done is merely a method of 
insuring a continuation of this condition.” 
Mr. Newall recommends an annual overhaul, 
consisting of the removal of pistons; survey of 
rings and cylinder liners; examination of top 
and bottom end bearings; and making of the re- 
quired adjustments. In addition, air pipes should 
be removed and cleaned of carbon, and the oil 
should be steamed out of the air receivers and 
bottles. The water space around the cooling 
coils should be cleared of sediment and the coils 
should, after three or four years of service, be 
subjected to a hydrostatic test of about dow- 
ble their maximum working pressure to reveal 
any thin places. He also advises checking the 
piston-to-head clearance; renewing worn gas 
kets; and generally making certain that all 
parts are as they should be. Attention to valves 
should be given at much more frequent intef- 
vals. If faulty conditions of operation exist, 
they will often be revealed during the over- 
haul. The work and expense incident to this 
maintenance are not great. 
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Quebec Has New Chateau St. Louis 


This Large and Handsome Apartment House is Equipped 
With a Central Refrigerator Plant 


UAINT Quebec, that is to say, the older 

sections of that picturesque city, founded 
in 1608, has long lured the tourist and those 
writers upon European culture transplanted to 
America. Tales in abundance have been penned 
that tell both of the thrilling and the more 
temperately moderated life of the days in 
which Quebec gradually emerged from little 
better than a fur-trading station to a military 
stronghold—the focal point of French domi- 
nance over a large section of the continent. In 
a measure, Quebec was a reproduction of Paris 
with its court intrigues and its official prac- 
tices. Quebec differed mainly in its less pre- 
tentious outward display and in the prevalence 
of a robust and venturesome element bred of 
contact with primeval nature and the primi- 
tive and often treacherous Indian tribes. 


According to available records, the first white 
man to visit the site upon which Quebec was 
ultimately reared, was the famous French nav- 
igator, Jacques Cartier. That was in 1535, and 
he then found there a large Indian village. It 
was not until 73 years later that Quebec was 
founded and so named by Champlain. The 
growth of the community was slow, and after 
21 years of existence Quebec could boast of 
but two permanently settled families, with a 
transient population of monks, officials, and 
fur traders. But as time went on, Quebec 
grew; and when the Colony of New France 
was created a royal province in 1663, Quebec 
became the capital. We need not dwell here 
upon the fact that the City of Quebec as the 
military center of French power in America 
was a continual thorn in the side of the Brit- 
ish, who held a vast territory to the south- 
ward and mainly along the Atlantic seaboard. 
It is a matter of history how these two great 
powers waged war intermittently, disastrously, 
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By A. S. TAYLOR 


YPICALLY up-to-date apart- 
ment houses present some- 
thing of a problem in the 
daily and frequent distribu- 
tion of essential supplies to 
the more or less numerous 
tenants. This problem has to 
do with foodstuffs as well as 
with the preservation of those 
perishable commodities. 


To lighten this load upon the 


distributing service of such 
structures, the most modern 
of them are provided with ice 
boxes that are really not ice 
boxes in the generally under- 
stood meaning of the term. 
They are either so many sep- 
arate mechanically operated 
automatic cold-storage plants 
or they receive their refrig- 
erating fluid from a single 
central refrigerating plant 
placed in the basement of the 
building. 


In the case of the Chateau St. 


Louis, the experts elected to 
equip that apartment house 
with a single refrigerating 
plant of sufficient capacity to 
supply the necessary chilling 
brine to all the ice boxes and 
to make, besides, enough ice 
to meet the special supple- 
mental requirements of the 
tenants. 








and sometimes cruelly with the aid of easily 
inflamed rival Indian tribes and nations. It is 
also a matter of record how this contending for 
dominion led to that memorable battle on the 
Plains of Abraham where the British troops, 
under the indomitable Wolfe, defeated the su- 
perior force of the French at the disposal of 
Montcalm. Both of those gallant leaders died 
from wounds then received; and on Sep- 
tember 18, 1759, Quebec surrendered and New 
France became a possession of Great Britain. 

Quebec long reflected the impress of the 
pioneer French. The city was slow in adopt- 
ing other architectural forms; and despite 
the fact that the Cross of St. George had dis- 
placed the Fleur-de-Lis, still the ancient city 

f Quebec remained outwardly in many re- 
spects more French than British. This mainly 
explains why Quebec has exercised its charm 
upon the visitor, perpetuating as it does in 
many ways the monuments and other evidences 
of the proud days when New France was in- 
troducing the courtly grace of Versailles and 
the best traditions of a kingly people. 

Except in certain sections, Quebec of today is 
a modern city typical of progress in every di- 
rection; and, one by one, present-day structures 
are blanketing by their wide and architectural 
pretention those ancient edifices that first rep- 
resented French might upon this continent and, 
later, the spread of the power of Great Bri- 
tain. Among the most recent of the buildings 
now altering the general aspect of Quebec is 
the Chateau St. Louis—a handsome and tow- 
ering apartment house. 


This fine structure takes its name from the 


first large residence erected for the governor 
under the French regime in Canada; and it is 














Left—A cembination of comfort and apne A typical 
bedroom in the Chateau St. Louis apartmen 

Right—The ep im the Chateau St. Louis Sonat drawing 
reoms ef sert. 
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The attractive dining room in the Chateau St. Louis apartment house. 


one of the largest and most completely equipped 
apartment houses in the Dominion. The upper 
floors of the new Chateau St. Louis overlook 
the famous Plains of Abraham—strange as it 
may seem, named after the first English-speak- 
ing settler in Canada, one Abraham Martin, a 
person of Scottish descent who came over with 
Champlain and helped him in founding the city 
of Quebec. Apart from its historical associa- 
tion, the site of the present Chateau St. Louis 
is especially desirable, because it is in the cen- 
ter of an exclusive residential district, and on 
a tract which extends from the Grand Allée 
through the Battlefields Park. 

The following particulars about the Chateau 
St. Louis were taken from an article that ap- 
peared a short while ago in the magazine, Con- 
struction. The building is placed 180 feet back 
from the street and is made up of a basement 
with eleven superposed stories that are devoted 
to apartments. These apartments are so planned 
in the matter of size and equipment that they 
meet many different requirements in the way 
of accommodations. The structure is of rein- 
ferced concrete with exterior walls of Citadel 
brick and Deschambault stone steps and base. 
Some of our illustrations will serve better than 
text to make plain the architectural charm and 
completeness of the Chateau St. Louis. Not 
only has the architect, Mr. H. L. Fetherston- 
haugh, produced extremely pleasing results, but 
his skill has provided many features that can 
be counted upon to insure comfort and con- 
venience to the tenants. In various parts of 
the work, the architect was ably aided by 
Messrs. Wilson & Kearns, consulting engineers ; 
and the execution of the plans was carried out 
by Messrs. Anglin-Norcross, Ltd., general con- 
tractors. 

No really up-to-date apartment house is com- 
plete without some method of providing refrig- 
erating facilities for each and all of the tenants. 


After due consideration, it was decided to 
furnish refrigeration for each apartment from 


a single central refrigerating plant; and this 
part of the undertaking was worked out and 


its installing supervised by Messrs. Sargent, 
Howard & Latourelle, widely known refrig- 
erating engineers. It was and still is the opin- 
ion of those experts that a central refrigerating 
plant, like that provided for the Chateau St. 
Louis, is, generally speaking, more satisfactory 
and more economical than a number of sepa- 
rate small plants of the same aggregate refrig- 
erating capacity. The reason for this conclu- 
that the single plant can be placed in 
the basement where it can be continually looked 


sion is: 
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after by the engineer on duty there for that 
and other purposes. So far, this has undenia- 
bly proved to be the case in the installation jn 
question. 

The prime unit of the refrigerating plant pro- 
vided for the Chateau St. Louis is a 15-ton, 
Ingersoll-Rand, motor-driven ammonia com- 
pressor. This machine furnishes refrigeration 
for 92 separate refrigerators placed in the dif- 
ferent apartments throughout the building. The 
refrigerator box, in each case, is lined with 
tile and fitted with strong galvanized-iron wire 
shelves. This arrangement facilitates cleaning, 
and lends itself to the easy maintenance of per- 
fect sanitary conditions. 
frigeration in the manner just described, the 
ammonia-compressor unit operates an ice-mak- 
ing equipment having a daily output of 1,000 
pounds of ice, also for the use of tenants re- 
quiring that ice for different purposes. This 
has been found ample to meet the demands for 
ice apart from the refrigeration service de- 
signed to preserve perishable foodstuffs, 


3esides providing re- 


exc. 

The refrigerating equipment in each apartment 
is a noiseless one—the chilling effect being pro- 
duced by the silent and continual circulation of 
cold brine, delivered there by suitable pumps 
located in the basement of the structure. Mani- 
festly, none of the mechanical features of the 
system in any of the apartments is likely to 
get out of order or to cause the tenant or ten- 
ants annoyance or anxiety. These are con- 
siderations that would be apt to count heavily 
with refrigerating engineers engaged in plan- 
ning the outfitting of a kindred 
building. 

Work on the Chateau St. Louis was started 
in July of 1925, and progress was so rapid that 
it was possible for the tenants to move into 
their apartments on May I, 1920 
Not only is the Chateau St. Louis an ar- 


residential 


several 


chitectural ornament to Quebec, but the outlook 
to be had from all the apartments of that edi- 
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Vista of Battlefields Park and the historic Plains of Abraham as seen from the 


“Chateau St. Louis apartment house. 
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This 7xS-inch, electrically driven Ingersoll-Rand 
ammonia compressor provides refrigeration for 92 
refrigerators in the various apartments of the Chateau 
St. Louis and also makes 1,000 pounds of ice daily. 


fice is unusual in its scenic scope. On the Grand 
Allée side there is a splendid view of the im- 
posing Laurentian Range, and on the opposite 
side of the building the windows overlook the 
well-known Battlefields Park as well as the 
St. Lawrence River. Therefore, in numerous 
ways, the Chateau St. Louis offers an abode 
much to be desired. 


SEEKING SOLUTION OF THE 
HEADLIGHT PROBLEM 


HE United States Bureau of Standards has 

cooperated with the Society of Automotive 
Engineers and the Illuminating Engineering So- 
ciety in research work on various phases of the 
automobile headlighting problem. Research as- 
sociates assigned to the automotive-power-plants 
section have been engaged for several months in 
a systematic study of the types of light distri- 
bution required for satisfactory vision under 
usual driving conditions in the absence of op- 
posing traffic. This work is done late at night 
on near-by highways, using cars provided with 
special test equipment, which includes four head 
lamps mounted side by side on a bar so that 
they can be aimed individually or collectively. 
These lamps have interchangeable lenses of 
various kinds, and the brightness of the lights 
is controlled by means of rheostats. 

The usual method of test is to set up a dum- 
my, about the size and shape of a grown man, 
and to record the various distances at which 
it can be seen and identified under various con- 
ditions with various lighting distributions. As 
might be expected, the darker the night the 
greater the visibility for a given beam inten- 
sity and pattern. Visibility is found to be prac- 
tically the same for all speeds between a walk 
and 40 miles per hour. The effect on visibility 
distance of tilting the beam and of using lenses 
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which give various vertical and 
horizontal spreads has_ been 
studied and the data are rep- 
resented graphically by a series 
of three dimensional 
carved out of wood. 


figures 


Attention is now being di- 
rected to a study of optimum 
illumination when meeting other 
vehicles. For use in this work, 
a test car belonging to the 
bureau has been equipped with 
one of the four head-lamp test 
sets and other special devices. 
The four head lamps are mount- 
ed at the rear of this car but 
are controlled from the driver’s 
eat, as is a dummy which is 
c2rried on the right-hand run- 
ning board. This car keeps 
some distance in advance of the 
observer’s car until a suitable 
test location is reached. The 
driver then swings to the left, 
stops, and turns on his rear 





headlights to simulate a car 
coming from the opposite di- 
rection. He also swings the 
dummy out alongside of his 
car. The observer keeps on 
until he can definitely distinguish the dummy 
beyond and to the right of the opposing lights. 
For convenience in measuring visibility dis- 
tance, the observer uses an Army aiming circle 
as a range finder. 

The National Automobile Chamber of Com- 
merce has provided funds for this series of 
road tests, which are under the general direc- 
tion of a joint steering committee on headlight 
research. It should be pointed out that the 
present program contemplates no tests of com- 
The aim is to 
ascertain what types of light distribution are 


mercial headlighting equipment. 


preferable from the automobile driver’s point 





er 
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of view. What devices will best serve to real- 
ize such optimum light distribution is a practi- 
cal problem which must be left to the car and 
lamp manufacturers. 





AIR DRILL USED AS MOTOR 
IN CUTTING PIPES 

HE Detroit Department of Water Supply 

is successfully using an air drill in the ca- 
pacity of a motor in cutting large-size, cast- 
iron water mains where it is desired to make 
connections between old and new sections of 
piping. 

The body of the cutting machine is built in 
halves. which are assembled and centered on 
he pipe by means of set screws. Bolted to the 
body is a ring gear upon which are mounted 
two heads for the cutting tools; and a ma- 
chined groove permits the gear and heads to 
revolve around the pipe walls. Power to drive 
the cutters is supplied by a 2%4-hp. air drill— 
a series of bevel gears transmitting the power 
to the ring gear. Carbon-steel cut-off tools 
were at first used, but these were later replaced 
by some made of high-grade tool steel. The 
department employs machines of varying sizes 
for cutting pipes ranging from 24 to 48 inches 
in diameter. 

The machines have proved of advantage in 
several ways, it is stated by Charles P. Mc- 
Grath, superintendent of yards of the Detroit 
Department of Water Supply. For one thing, 
their use saves considerable time, as three men 
can assemble a machine on a pipe of 42- or 
48-inch diameter in 1% hours, and one man 
can make the cut in from 30 minutes to an 
hour. There is also obviated the danger of 
cracking the pipe, which sometimes results 
when diamond-point cutters are employed. In- 
asmuch as the tools make a cut % inch wide, a 
total clearance of ™% inch is given by cutting 
both ends of a section before its removal. This 
renders it comparatively easy to raise the sec- 
tion from the trench. 

















An air drill furnishes the drive for this large pipe-catting machine. 
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Great Vehicular Tunnel Under the 


Hudson Opened For Service 


This Twin-Tube Subaqueous Highway Has Been Completed 
After More Than Seven Years of Work 


By SIDNEY MORNINGTON 





HE formal opening of the 

Holland Tunnel, that links 
Jersey City with New York 
City by twin tubes under the 
Hudson River, brings to a cli- 
max work authorized jointly in 
1919 by the states of New Jer- 
sey and New York. 

This great engineering un- 
dertaking represents a total out- 
lay of more than $48,000,000; 
and the tolls that the users of 
this underwater highway will 
pay will, so it is estimated, 
amortize the expenditures well 
within a period of ten years. 
This assumption is based upon 
the number of vehicles now 
carried by the available ferries 
—many of which will undoubt- 
edly henceforth use the twin 
tunnels—and likewise upon the 
steady growth of this interstate traffic. The 
twin tunnels have a maximum capacity oi 
46,000 vehicles daily. ~ Z 

For the sake of those unfamiliar with the 
details of this project, it may be of interest to 
mention that the Holland Tunnel consists of 
two parallel tubes, each having an exterior 
diameter of 29 feet 6 inches and being 8,500 
feet long from portal to portal. The interior 
of each tube is lined with concrete and the 
side walls are tiled with vitreous white tiles. 














Clifford M. Holland. 








Type of emergency truck, equipped with 9-ton dolly 
will be used to handle vehicular accidents in the Holland Tunnel. 


The roadway, 20 feet wide, is paved with gran- 
ite blocks. In each tube there is a clear head- 
room of 13 feet 6 inches and ample space for 
two lines of traffic. Through the north tube the 
traffic will move from east to west, and through 
the south tube the flow will be from west to 
east. The entrance and the exit at each side 
of the river are separated by a distance of two 
city blocks so as to reduce congestion in the 
city streets; and spacious plazas facilitate the 
progress of the inbound and the out-bound 
vehicles. There is a walkway at one side of 
each tube. 


Milton H. Freeman. 


Tunneling operations in the 
main were done under com- 
pressed air. Shafts were first 
sunk with pneumatic caissons, 
and the bottoms sealed. Shields 
were erected in the lower part 
of the caissons, and temporary 
roofs were placed in the cais- 
sons and the chambers put un- 
der compressed air. Openings 
were provided in the caissons 
before sinking; and the tem- 
porary steel bulkheads closing 
these openings were removed 
and the shields started on their 
way under the river. Such was 
the practice in the case of the 
two inshore ventilating towers. 

For the two offshore towers, 
the needful foundation work 
was also done with pneumatic 
caissons. These caissons were 
great steel boxes built on shipways, launched, 
and towed to their respective sites. They were 
gradually built up and concreted as they settled 
deeper and deeper in the river; and the under- 
lying excavating was done from a bottom work- 
ing chamber under compressed air. 


end, that 


In driving the four shields for the two tubes 
from opposite shores, various classes of mater- 
ials were penetrated. These consisted of sand, 
silt, and some rock. In passing through sand, 





Ole Singstad. 


Chief Engineers, past and present, of the New York-New Jersey Bridge and Tunnel Commission. 
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1—Spray painting the ceiling of one of the twin tubes. 

2—One of the two offshore or river ventilation buildings or towers by which fresh air is delivered to the subaqueous tubes 

c and foul air is withdrawn from them. 

3—Compressor house on the New Jersey side of the river that furnished compressed air for work at that end of the great 
undertaking. : 

4—Interior of one of the twin tubes showing the iron rings forming the tunnel structure. 

5—Air-operated tool being used to calk with lead a joint between two rings in one of the tunnels. 

6—Air-operated grouting machine in action forcing grout into the space between the tunnel shell and the enveloping ground. 
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all displaced material was moved 
rearward through the shield and taken 
thence through the lengthening tunnels 
to the shore ends. In silt, however, 
the material was so soft that it could 
be pushed aside—the shields in the 
meanwhile being closed with steel 
doors. The penetration of the silt 
presented some difficulties. Owing to 
the tremendous pressure set up in the 
enveloping ground, it was found al- 
most impossible to guide the shield 
merely by varying the pressure on the 
hydraulic jacks, and it became neces- 
sary to open the doors in one or two 
pockets of the shield to alter the cen- 
ter of pressure and thus to direct the 
shield as desired. 

Despite the recognized hazards of 
the work, only one bad blowout oc- 
curred; arid although the tunnel was 
flooded because of this blowout there 
was no loss of life. The blowout 
happened when blasting was resorted to to 
clear away rock in line with the tunnel’s ad- 
vance. At the time, the top of the tunnel was 
in soft ground, and when there was enough 
air pressure to keep the water out at the bot- 
tom, the unbalanced pressure at the top of the 
tunnel produced a tendency for the air to blow. 
The intermittent blowing of this air gradually 
weakened the overlying river bed and led to a 
blowout. The men had ample warning, and all 
hands escaped into the emergency lock and 
closed the door in time. After four days, the 
tunnel was pumped out and tunneling resumed. 

Besides aiding in the sinking of the caissons 
for the ventilating towers or shafts and serv- 
ing to hold the water at bay when forcing the 
shields forward under the river, compressed air 
was used to operate rock drills in clearing away 
the obstructing ledge; in calking seams be- 
tween the segmental sections of the tunnel 
rings; in grouting the ground immediately out- 
side the tunnel tubes; and in spray painting 
the ceiling of the tubes to give them their 
final finish. 


Each tube is formed of a succession of 
cast-iron rings made up of a number of 
bolted segments. For the first time in tunnel 
work of this sort alloy-steel bolts were used. 
The employment of this material made it 
possible to utilize much smaller bolts than 
would have been required if they had been 
made of ordinary carbon steel. These alloy- 
steel bolts lent themselves to producing an 
exceptionally tight tunnel. Not only that, 
there has been much less deformation in this 
tunnel than in other kindred tunnels of 
smaller size. This has been due, I am con- 
vinced, to the rigid bolting requirements 
which could be met by the high-quality steel 
used in the bolts. A material money saving 
was also effected, as the total tonnage of 
the alloy steel was so much less than other- 
wise would have been required, although the 
unit price of the alloy steel was higher. 


In its ventilating system and apparatus, 
the Holland Tunnel represents the outcome 
of much research carried on over a con- 
siderable length of time and under conditions 


Finished section of one of the twin tubes. 
are covered with white tiles and the driveway is paved with 


granite blocks. Air exhaust openings are in the ceiling. 








that revealed data previously unavailable—the 
United States Bureau of Mines, and the uni- 
versities of Yale and Illinois collaborating with 
the Holland Tunnel engineering staff in im- 
portant phases of the epoch-making investiga- 
tions. As a consequence of this collaboration, 
the tubes will be continuously ventilated by 
means of electrically driven fans of large ca- 
pacity that will distribute fresh air to all 
parts of each tube and withdraw quickly the 
gases exhausted by motor vehicles in transit 
or idling for short periods of time. The air 
in the tunnels will have no harmful effects 
when breathed during the maximum use of 
the tubes. The air will be just as pure in the 
middle of the tubes as it will be near their 
portals; and the tunnel atmosphere will un- 
dergo a complete change every 90 seconds. 
This will be accomplished without any notice- 
able longitudinal movement of the air. The re- 
sults of the extended researches and experi- 





In the working chamber of a caisson resting 
on the river bed with some of the men drilling the 
ledge rock with “Jackhamers.” 


The side walls 


SOCAL ERHANANan 


mental investigations have been already 
utilized by two other similar Projects, 
namely, the Liberty Tunnel of Pitts. 
burgh, Pa., and the Estuary Tunnel 
of Oakland, Calif. 

Some idea of how effectually the 
ventilating system works has beep 
demonstrated with smoke bombs, Aj. 
though the bombs produced smoke 
that was so dense that men could not 
see their hands in front of their faces 
still the smoke did not spread more 
than 30 feet on either side of the 
source. This is the best evidence of 
how the smoke and fumes from aq 
motor vehicle, catching fire in the 
tunnel, would be localized so as not 
to cause discomfort or to menace per- 
sons in other vehicles except within 
a very short distance of the source 
of trouble. Fire-fighting apparatus of 
a special sort are provided to take 
care of emergencies of this nature, 

To the late Clifford M. Holland, the first 
chief engineer of the undertaking, credit is due 
for guiding the project during its most trou- 
blesome period. He died on October 27, 1924— 
just two days before the New York and the 
New Jersey headings were to meet under the 
river. Mr. Holland paid with his life for his 
devotion to the job—hence the recognition 
shown him in naming this subaqueous highway. 
Mr. Milton H. Freeman succeeded as chief en- 
gineer—having previously performed splendid 
work as engineer of and Mr. 
Freeman died less than five months after his 


construction ; 
elevation. His loss, too, was a serious one; 

had both Mr. Holland and Mr, 
Freeman planned and guided that the task of 


but so well 


their successor, Mr. Ole Singstad, was made 
far easier than otherwise would have been the 
case. 





The number of notable projects for the 
utilization of the water supply of the tribu- 
taries of the Rhine are now underway in 
the Rhineland and Westphalia, Germany. 
Probably the one of greatest interest, be- 
cause of its magnitude, is that now under- 
going development at Bitburg in the Valley 
of the Our. Construction operations were 
begun during the spring of 1927; and it is 
estimated that the entire plan will cost about 
$30,000,000. 

Some conception of the extent of the pro- 
ject can be gathered from the fact that any- 
where from 3,0co to 4,000 laborers will be 
at work on the job. When completed, the 
plant will produce the equivalent of about 
half the electric power consumed 
throughout Germany. 


now 





Approximately 6,910,000 persons in the 
United States change their places of resi 
dence each year. This means an annual 
expenditure, for moving alone, of $29,550,000. 





It is reported that payable quantities of 
tungsten ore have been found at Stewart, 
British Columbia. 
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Rand Mines Owe Much To “JacKhamer” 


Remarkable Gains in Efficiency and Economy of Stoping 
Are Largely Due to This Type of Drill 


By OWEN LETCHER 





te Witwaters Rand of South 
Africa continues to be easily the 
most productive gold field in the 
world. At present it is contributing 
more than half the entire output of 
the five continents. That it has been 
able to reach and maintain its pre- 
eminent position is in large measure 
due to the compressed-air rock drill 
—more especially to the small, port- 
able, hammer drill of the “Jackham- 
er” type. 





Since early in 1922, when operations 
on the Witwaters Rand were resumed 
after the strike and subsequent revo- 
lution, the gold-mining industry has 


undergone marked changes. Each 
year has seen a progressive increase 
in output. This has been realized 


despite the fact that since the fore 
part of 1925 the mines have not had 
the advantage of the so-called premium on 
gold—which was merely another way of ex- 
pressing the post-war depreciation of Brit- 
ish Sterling in terms of American dollars. 
Moreover, the exhaustion of old outcrop mines 
of the central section of the gold field has in- 
exorably continued. At the same time the mines 
have become deeper and deeper, thus removing 
farther and 
farther from the main shafts and haulageways. 


the stopes that supply the ore 
To what, then, has this expansion of opera- 
tions been due? Primarily, to the reductions 


effected in working costs. A subsidiary and 


world, celebrated its fortieth anniversary. 
tured here were erected at that time by the Chamber of 
Commerce. 





In 1926 Johannesburg, the largest mining city in the 


contributing cause has been the excellence 
of developments on the Far East Rand and 
in the Heidelberg district, and in certain 
other sections Of the gold field. But this 
second reason has, in turn, been in the main 
the result of the reduction in costs per ton, 
which reduction has not only greatly im- 
proved the position and prospects of existing 
mines but has also encouraged capital. to un- 
dertake the exploitation of new properties and 
to absorb and to develop adjacent claims. Nar- 
rowing down the scope of the inquiry, we ar- 
rive at the cardinal fact that the reduction in 
working expenses has been mainly achieved by 


The arches pic- 


improving mining methods. Concur- 
rently, there has been an important 
tendency to adopt cleaner stoping 
methods and to more and more prac- 
tice selective mining. But this prac- 
tice has again been the normal corol- 
lary to the adoption of improved 
mechanical means for breaking the 
ground. 





The adoption of all-sliming treat- 
ment of ores and the elimination of 
gravity stamps have lowered the 
metallurgical cost of procuring an 
ounce of gold and have resulted in 
decreased capital expenditures. These 
above - ground improvements have, 
however, been insignificant by com- 
parison with the improved results se- 
cured below surface. On the Wit- 
waters Rand, as in other deep min- 
ing fields, underground charges make 
up the bulk of the total costs of produc- 
tion. It has, accordingly, been all along realized 
that the greatest possibilities for bringing about 
economies on the Rand are found in the drifts, 
stopes, winzes, and raises. 

The staffs of 
houses ago commenced 


technical the big mining 


years investigations 
into underground technical practice, but until 
the industry had emerged the cloud 
of industrial unrest that enveloped it up to 


1922, there was little to encourage the adop- 


from 


tion of improved ways and means of break- 
ing ground. However, with the collapse of the 











Surface structures of the Modder Deep, Ltd., one of the richest gold mines of the Far East Rand. 
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The Luipaardsvlei Gold Mining Company’s surface works on the Western Witwaters Rand. 


strike and the reorganization of work on the 
reef, detailed studies of the conduct of un- 
derground work and intensive research work 
were begun anew. The heat treatment of drill 
steel, the types of drills employed, the most ef- 
ficient methods of locating holes, the economical 
use of powder, and similar matters, were 
closely investigated. The first chapter of the 
story of these investigations and of their trans- 
lation into actual practice was given in a paper 
read before the South African Institute of En- 
gineers by Messrs. Newhall and Price in 1924. 
Their work constituted one of the most valua- 
ble contributions ever made to the literature of 
Rand technology. 

Before dealing with the new methods and 
appliances adopted and with the improvements 
that have been made, it will be of interest and 
value to first outline the general scheme of min- 
ing practice in the Transvaal and to indicate in 
a broad way how modern mining methods have 
been evolved. 


The underground work was at first solely ef- 


fected by hand labor, since the rock was in 
those days near the surface and oxidized. As 


depth was attained and rock of harder and 
denser character was encountered, more effec- 
tive methods of attack were required. The 
first mechanical drills were introduced for de- 
velopmental work in the driving of tunnels or 
main levels, and afterwards for the mining of 
the ore itself. These machines commonly 
weighed from 300 to 400 pounds each and had 
to be mounted on heavy, double-jack, support- 
ing bars which required two natives to erect. 
Minor improvements were accomplished from 
time to time, but it soon became evident that 
special attention would have to be devoted to 
the development of a drill suitable to local 
conditions. 


To this end, a stoping-drill competition was 
inaugurated in 1908, under the auspices of the 
Transvaal Chamber of Mines. The idea of 
holding such a contest originated in the Jo- 
hannesburg offices of the Ingersoll-Rand Com- 
pany. Substantial prizes were offered, and 23 
manufacturers submitted entries. The win- 
ning drill was designed by the Ingersoll-Rand 
Company and was, in reality, the projenitor of 
the present efficient “Jackhamer.” On _ the 


whole, the results of this competition were dis- 
appointing, as the winning drill did not prove 
the practical success that it was expected to be. 
It was, perhaps, ahead of its time. Be that as it 
may, there can be no doubt that the interest 
aroused by the competition stimulated inven- 
tors and designers to such an extent that a 
marked and rapid improvement in machine drills 
was noted from that time on. Today the drill 
most commonly used in stopes is the “Jack- 
hamer,” and it weighs only 50 pounds, com- 
plete. Prior to 1917 the “Jackhamer” type of 
drill had been employed on the Rand in foot- 
walling, resuing, etc., but it was not until April 
of that year that it was applied to actual stop- 
ing conditions as they are found there today. 
In that month, a “Jackhamer” was supplied 
to the Robinson Deep Mine. 


The aim at that time was to provide a light 
stoping drill—a 1-boy machine that would 
drill four 3-foot holes in a shift and break out 
a fathomage of four-tenths. The “Jackhamer” 
accomplished this, and soon afterwards drills of 
this type were installed in the Nourse mines. 
These pioneer, light stoping machines achieved 
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Among the larger mines of the 











Far East Rand is the Geduld, which is pictured here. 
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such excellent results that most of the other 
mines along the reef adopted them. 

It is, then, just ten years ago since the epoch 
of “Jackhamer” mining dawned on the Wit- 
waters Rand gold field. The extent to which 
this drill has been improved in that decade and 
the degree to which “Jackhamers” have steadily 
increased their contribution to the Rand’s ton- 
nage have been truly remarkable. Whereas at 
the outset of their use four holes per machine 
and four-tenths fathom per machine-shift were 
aimed at, 38 holes per shift and a fathomage 
of no less than 9.93 per machine-shift have 
recently been secured. The accomplishment of 
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work only 31,3co natives to produce 24,240,- 
ooo tons. 

The industrial upheaval in 1922 found techni- 
cal practice along the Rand more or less in a 
state of flux. During the war, because it was 
paramount that there be no cessation of opera- 
tions, enormous concessions had been made to 
labor. Costs of production had risen to such a 
degree that the majority of the mines would 
have been compelled to cease operations had 
it not been for the premium on gold. Man- 
agements were constantly striving to improve 
technical practice, but their efforts in this di- 
rection were counteracted by the rising tide of 


te mutt 


dition of steel, available time and the like, led 
to a widening of the scope of the inquiry from 
time to time. 

A small organization was formed in 1919 to 
conduct the tests. It was headed by a subcom- 
mittee consisting of representatives of the head- 
office engineering departments and of the mine 
managers of the Central Mining-Rand Mines 
group, together with special men who could be 
relied upon to carry out instructions faithfully. 
Observations were taken and logged on all points 
in connection with the tests, so as to give the 
actual details as to speed of drilling, air pres- 
sures, losses of time and their causes, run- 

















These three pictures serve to show the marked contrast 
left, is a view of hand-hammer “boys” at work. 


hamers” in stopes of the Brak-Pan Mine. 


these results may truly be said to have proved 
the salvation of the Witwaters Rand. 

It will be seen that the successful service of 
“Jackhamers” since their comparatively recent 
adoption holds an importance that can hardly 
be exaggerated. They have made it possible 
to substitute machine drilling for hand drilling 
in restricted spaces where the use of large ma- 
chines would be impracticable. They have thus 
released a large number of natives for other 
work—an important consideration to an indus~- 
try that has been continually embarrassed by 
vexatious restrictions in the supply of native 
labor imposed by successive governments. 
Whereas in 1920 the mines employed on rock 
drilling 44,600 natives in the production of 26,- 
350,000 tons, in 1925 they employed on this 

















in former and present methods of mining on the Rand. 
The other two illustrations are of native miners operating DCRW-23 “Jack- 


Above, at the 


One “boy” and a “Jackhamer” of this type will do the work of seventeen hand miners. 


labor unrest: refusal to recognize managerial 
authority, and demands for less work and more 
pay. It was not until some months after the 
collapse of the strike that, under bettered con- 
ditions, mining practice began to show any 
real progress. The results of improved rock- 
breaking methods were first made known in 
the Newhall-Price report previously referred 
to. The primary object of the investigations 
covered in this report was the standardization 
of rock drills and their equipment: to reduce 
the number of types and patterns in each mine, 
and to minimize the requirement for spare parts. 
This investigation .necessarily invofved a de- 
termination of thé relative merits of the vari- 
ous available machines. The high importance 
to drilling results of such factors as the con- 


ning time of drills, condition of steel, etc. Ef- 
forts were made to secure as much of the data 
as was possible under actual working condi- 
tions, so that deductions might be on a basis of 
practical application to routine work. Great 
care was also taken to maintain uniform test 
conditions and to continue tests for sufficient 
lengths of time to obtain average conditions 
for such factors as could not. be eliminated. 
Comparison of the footage drilled per shift in 
1923 with the 50-pound wet “Jackhamer” and 
the footage per shift obtained with the dry 
“Jackhamer” and hollow steel in 1920, gave a 
fair measure of the total improvement brought 
about during the period that these investigations 
were in progress. The subcommittee endeav- 
ored to show step by step how the great in- 
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A group of Kaffir mine “boys” at the Crown Mines, Ltd., just after completing 


their shift. 
cellent results throughout the Rand. 


crease from 16 feet to 63 feet per ordinary 
shift—or nearly 400 per cent.—had been effect- 
ed, and made it clear that no one change in 
method or machine had done it all. 

To evaluate these step-by-step improvements, 
Messrs. Newhall and Price presented the more 
important ones in the following tabular form: 


E -_ 
ois w + pol 
Conditions. ake Peron = 

oy 7s = Oo 
y = > 
u& _, V2 Uw°o 
OO =s & 
olUwS - : — —_ 
= O % YF & 
Ay & Ay Cg > mt 
I. 40-pound dry “Jackham- 
er hollow ‘steel. ss... . 16 
2. 40-pound dry “Jackham- 
Te ee 18 12 
3. 40-pound wet “Jackham- 


er,” hollow steel ........ 22 22 


4. As in 3, small bits ...... 30 35 
5. As in 4, increased avail- 

eee Ree... bones sce 42 40 
6. As in 5, improved condi- 

tion of steel and drills... 43 25 
7. 50-pound “Jackhamer,” as 

MARES > eats ccs wielow is on > 63 20 


The percentages assigned to the several im- 
provements were not suggested as absolute, nor 
the inference drawn that the footages 
drilled were to be regarded as those that should 
necessarily be accomplished by other machines 
of these several types, working under the con- 
ditions as stated. Inasmuch, however, as the 
footages recorded represented actual results ob- 
tained from extended tests under working con- 


was 


ditions, the value of each improvement, as giv- 
en, was considered a fair representation of its 
merits for general application. 

Since the compilation of this report, further 
improvements have been made in mining prac- 
tice on the Rand, and machine-shift efficiencies 
that are being secured today would scarcely 
have been conceived to be possible a few years 
ago. Especially noteworthy advances have been 


The drills shown are DCRW-23 “Jackhamers,” which are used with ex- 


manifested during the past year. Not only has 
“Jackhamer” progress been extended during 
this period, but the returns from several mines 
have been considerably bettered by the reduc- 
tions of stoping widths—that is, by the break- 
ing of a lesser amount of waste rock in con- 
junction with the gold-bearing ore. 

The nature and effect of these later improve- 
ments are covered in the annual report for 
1926 of Mr. A. J. Brett, consulting engineer to 
the Central Mining & Investment Corpora- 
tion. The supremacy of the “Jackhamer” type 
of machine in the gold mines of the Rand, Mr. 
Brett comments, was more than maintained 
during the year, with the result that the total 
number of drills of this type at work increased 
by 15.1 per cent. over the 1925 total. It is re- 
corded that there is no longer a single recipro- 
cating machine at work in the mines of the 
Central Mining-Rand Mines group. Of the 
total fathomage broken in the mines of the 
group, 97 per cent. was broken by machinery. 

Mr. Brett cites the effect of the “Jackhamer” 
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type of drill on the economy of native labor jp 
the following comparison: 


or 


In the six months ending: 


Month 


$ y = > 

o> 5a 

Se Ss: 

> & i Gem 
June 30, 1923, a total of 59,- 
817. fathoms was broken 

et RAEN DY, 6 vis cis 506 o's» 11,834 5.1 
Dec. 31, 1925, a total of 66,- 
386 fathoms was broken 

ee 5046 13.6 
Dec. 31, 1926, a total of 77,- 
1cg fathoms was broken per 

IRIN 3 St iy wade Sb 4 wks 5,197 148 


This means that to break the 1926 fathom- 
age with efficiencies similar to those of 1923, 
would have required 15,257 natives—or 10,000 
more than were actually employed. 

Stoping widths on the mines of the Central 
Mining-Rand Mines group have been further 
reduced, and for the last six months of 1926 
measured 49 inches on the average—a decrease 
of 13.4 per cent. in the preceding four years. 
This has economically only 
through the employment of the “Jackhamer” 
type of drills. 


been possible 


Stoping efficiencies continue to improve, de- 
spite the narrower stoping widths. The aver- 
age amount of material broken per machine-shift 
on eleven mines of the group increased from 
1.87 fathoms in 1925 to 2.16 fathoms in 1926— 
or 15.5 per cent. This improvement resulted in 
the breaking of 71,451 more fathoms with the 
use of 15,374 fewer machine-shifts. Over all 
stoping operations for the year, native efficiency 
so increased that the actual number of boys 
engaged in breaking ore in stopes, by both hand 
and machine methods, was reduced by 8.4 per 
cent., with an increase of 7.5 
number of fathoms broken. 


per cent. in the 


The narrowing of stoping widths has a bene- 
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An underground scene on the Witwaters Rand. 
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A general view at the scene of the principal operations of the New Modder- 


fontein gold mine. 


ficial effect on the grade and payability of 
doubtful blocks of ground, and saves the hand- 
ling of considerable waste rock. On the other 
hand, increased fathomage has to be broken to 
keep the mills supplied, and this automatically 
necessitates increased development. In addi- 
tion, the breaking efficiency is, as a rule, ad- 
versely affected, and in some instances the cost 
of shoveling is increased. When the advan- 
tages and disadvantages of narrowing stope 
widths balance one another, the limit to which 
the elimination of waste rock broken in the 
working faces can be carried will have been 
reached. 

It is difficult to foresee any considerable 
further increase in stoping operation efficien- 
cies. On development work, however, material 
improvements are still being made. It appears 
probable that with the use of certain new types 
of machines, and of smaller steel, it will be 
possible to drill over the face of a drift in an 
8-hour shift with a single machine—something 
that previously could not be done. It is evi- 
dent, therefore, that the mining practice in de- 
velopment work has not yet been standardized 
to the same extent as in stoping operations. 





In conclusion, it is of interest to note the re- 
sults of machine drilling as expressed in terms 
of gold produced. In 1925, according to offi- 
cal figures from the Government Mining Engi- 
neer, the production by rock drills was 80.5 
per cent. of the total tonnage hoisted, as com- 
pared to 70.05 per cent. in 1924, and with 62.83 
Per cent. in 1923. Since the Rand’s 1925 gold 
Production £39,500,000, it follows that 
£31,600,000 was derived from ore broken by 
tock drills. This is equivalent to approximate- 
ly $154,c00,000. Official figures for 1926 are 
not yet available. 


Was 





Important reclamation - and improvement 
work to be carried out in Havana, Cuba, will 
sive to that city about 139,932 square yards 
of land of great potential value for building 
purposes. A part of the projected scheme is 
4 wide esplanade to be constructed along the 
ay at an estimated cost of $3,000,000. 


NEW OIL-WIPER PACKING 
FOR COMPRESSORS 


HERE has been placed on the market a 

new type of metal packing for gas and air 
compressors that is known by the trade name 
of Garlock Oil Return Wall Plate Metal 
Packing, the mechanical details of which are 
shown by the accompanying illustration. This 
packing is designed to supplant the oil-wiper 
packing that is now generally used in the 
wall-plate stuffing boxes of gas and air com- 
pressors. 

Service has proved, so it is said, that the 
new packing will wipe every drop of oil from 
the compressor piston rod and return it freely 
to the crankcase. In addition to the oil- 
wiper feature, the packing is so constructed 
that it will take care of vacuum and low pres- 
sure on certain types of power cylinders. The 
following advantages are claimed for the de- 
vice by the manufacturer: It greatly reduces 
the amount of oil consumed; prevents oil be- 
ing deposited on discharge valves, valve cham- 
bers, pipe lines, and receivers; checks the 
discharge by the cylinder of oil into the com- 
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pressed air and gas; and arrests oxidation 
and the formation of carbon deposits. 


The Garlock packing is furnished either in 
a split or a solid case, which is bolted to the 
partition wall plate after the stuffing box is 
removed. 





LARGE LOW-TEMPERATURE 
CARBONIZATION PLANT 


HE Public Service Corporation of New 

Jersey, according to Coal Age News, has 
signed a contract to purchase a minimum of 
10,000,000,000 cubic feet of gas during the 
next ten years from the International Com- 
bustion Engineering Corporation’s new low- 
temperature coal-carbonization plant that is 
to be built at New Brunswick, N. J. 


This is the first plant of the kind in the 
United States to be constructed by that com- 
pany; and the process to be used has been in 
operation for several years at Essen, Ger- 
many, where thousands of tons of coal have 
been distilled and the products marketed. The 
plant will handle approximately 250,000 tons 
of bituminous slack coal per year. 


In addition to the gas, which is a by-prod- 
uct, the plant will produce annually 6,000,000 
gallons of coal tar and 1,250,000 gallons of 
crude motor spirits. Besides, the coal tar 
will yield 2,750,000 gallons of the heavier dis- 
tillates which will find their way into the 
business of wood preservatives, and the man- 
ufacture of disinfectants, flotation oils, and 
plastics. After the coal is distilled and all 
the valuable by-products have been taken from 
it there will be left about 175,000 tons of 
domestic smokeless fuel having a value, so 
it is claimed, of more than $1,750,000. 





Plans have been completed to build a line 
of landing fields for airplanes along a 200- 
mile route between Cheyenne, Wyo., and 
Pueblo, Colo. Each of these fields, to be lo- 
cated at 30-mile intervals, will be illuminated 
with 31 electric floodlights. Blinker lights, 
operated by sun dials, and electric searchlights, 
25 miles apart, will mark the course. 

















An oil-return wall-plate metal packing. 


A, pressure-vacuum ring which faces 


the cylinder side of the wall plate; B, three improved types of oil-wiper rings; C, 
holes in the bottom half of the split case through which the oil returns to the 


crankcase. 
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LONDON TRACTION VEHICLES 
ARE SPRAY PAINTED 


Neg painting of street cars and busses 
is extensively practiced in London by the 
London County Council Tramways. A portion 
of the shops has been fitted especially for the 
purpose, provisions being made not only to fa- 
cilitate the work; but also to exhaust the paint 
vapors from the building. 

Long rooms, capable of housing several cars 
each, are equipped with two rows of lights 
along each side, insuring adequate illumination 
of the surface being sprayed. In the side walls 
are sockets to receive brackets, on which scaf- 
folding is placed when it is desired to paint the 
upper deck of a car. Steam heat is provided 
to assist in the drying process. 

There are also a number of booths designed 
for the painting of small parts. An exhaust 
pipe at the réar of each draws off the fumes. 
Some parts, which are finished in one color 
only, are dip painted in tanks provided for the 
purpose. Varnish is applied by the same meth- 
ods as is paint. It is the practice of the -com- 
pany to give all its carrying equipment a coat 
of paint and a coat of varnish yearly. The 
old paint is rubbed down, but not burned off. 





ALL-AROUND EXCELLENCE 


N a recent issue of the Magazine we gave a 

brief sketch of Mr. John Draney, whose 
guiding hand is at the throttle of the “Lack- 
awanna Limited ;” and the following letter was 
written not long ago by Mr. Samuel S. Adams, 
of Elgin, Ill., after he had made a run vpon 
that well-known train. It is a tribute both to 
the men that are responsible for the splendid 
condition of the roadbed and to the skill of 
Mr. Draney in handling that fast and heavy 
train. 


“While the train was standing at the Water 
Gap, three of us passengers placed three empty 
ginger-ale bottles outside of the railing on the 
observation car, and on each bottle we placed 
a penny. We agreed that it was a 50-50 bet 
that all three bottles would fall off when the 
train pulled out. But to our surprise the 
bottles remained in position and the pennies re- 
mained on top of the bottles. I left the ob- 
servation platform as the train approached 
Newark. At that time the three bottles were 
in their original positions. One penny had 
fallen to the roadbed; one penny had fallen to 
the floor; but the third penny was still on top 
of the bottle. In other words, for nearly two 
hours, a penny had ridden on top of an empty 
ginger-ale bottle outside the railing. During 
this time, the train made several stops, had 
traveled at the rate of fifty miles an hour 
around curves, and better than a mile a minute 
on tangents.” 





To connect the 18,c00,000-odd telephones in 
the United States, says the American Metal 
Market, in excess of 60,000,000 miles of wire 
are in use at the present time—a gain of more 
than 1,500,000 miles in three months. Of this 
wire approximately 67.1 per cent. is in under- 
ground cables; 24.5 per cent. in aerial cables; 
and only 8.4 per cent. is in open construction. 














Announcement has been made that the sixth 
annual National Exposition of Power and Me- 
chanical Engineering will be held at the Grand 
Central Palace, New York City, from Decem- 


ber 5 to 10, inclusive. More than 500 exhibi- 
tors have contracted for space. Four full floors 
of the exhibition hall will be used to house 
the d:splays. 





Manchester, England, is preparing to build 
subways in an effort to relieve a condition of 
trafic congestion that has become acute. It is 
proposed to construct 35 miles of lines, consist- 
ing of an inner and an outer circle, with con- 
necting radial links. It is estimated that the 
cost of the work, including stations and roll- 
ing stock, will be roughly $100,000,000. Most 
of the excavating required will be in red sand- 
stone, some of which will have a sales value. 
The tentative plan calls for the construction of 
the inner ring first, at a cost of $20,000,000 to 
$25,000,000. It is expected that this portion of 
the system will carry 100,000,0c0 passengers 
during its first year of operation, and that it 
will soon afterwards reach a profit-producing 
basis. 





Newsprint paper, which has heretofore been 
imported into Brazil, is to be manufactured in 
that country by the Paulista Railway Company. 
The source of the wood will be eucalyptus 
trees, of which the company owns a stand of 
10,000,000. A mill having a capacity of 50 
tons a day is to be established near the timber 
lands. It will utilize hydro-electric power. 





The radio has attained such importance in 
the American home that the Government has 
taken official cognizance of its presence. The 
Department of Commerce has announced that 
it will conduct a survey designed to ascertain 
the volume of radio equipment sales in the 
country. The information will be gathered by 
means of replies to questionnaires. which are 
to be sent to all retail radio dealers of the 
country at intervals of three months. It is 
expected that the facts secured will be of aid 
in the advancement of the radio industry. 





Up to July 1, 1927, forty-four railroads had 
equipped 7,404 miles of road and 6,066 loco- 
motives with automatic devices for stopping or 
controlling trains. The foregoing report, made 
public by the Interstate Commerce Commission, 
also set forth the fact that at the beginning of 
the present year there were 110,828 miles of rail- 
road in the country being operated under the 
block-signal system. Of this total, 49,466 miles 
were operated by automatic signals, and 61,- 
362 miles by non-automatic signals. 
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American exports of industrial machinery 
during the first eight months of 1927 had 
value of $136,537,000. This was $21,160,000 in 
excess of the figure for the corresponding per. 
iod of 1926, and set a new high record, Ex. 
ports of oil-well machinery were the highest jp 
the history of the industry, reaching a value of 
$13,522,0co. Other lines that showed percepti- 
ble gains were machinery for metal working 
for construction and conveying, and for pulp 
and paper making. 





Fiber from the carod, a plant of the Dine. 
apple family indigenous to eastern Brazil, has 
been proved to be a very satisfactory paper. 
making material both as regards quality oj 
pulp produced and yield obtained. 





The United States Department of the Ip. 
terior has recently announced that the geo 
graphic center of the United States is nea 
the middle of the northern boundary of 
Kansas; that the center of population is jp 
Owen County, southwestern Indiana; and that 
the center of industry is 640 miles east by 
north of the geographic center and about 1 
miles due north of the center of population, 
The determination of the center of industry, 
which for some years has shown a southwest: 
ward trend, is based on the capacity of steam 
engines, steam turbines, water wheels, and ir- 
ternal-combustion engines in manufacturing 
plants and in public-utility power plants. 





Improvements planned for the harbor of 
Montreal will increase the grain-storage ca 
pacity of that port from 12,162,000 bushels to 
15,162,000 bushels. The work will involve an 
expenditure of $12,000,000. 





Preparations are now being made at a co: 
liery in Nottinghamshire, England, to deter- 
mine the effects of ultra-violet rays on the health 
of coal miners. A building equipped with the 
latest ultra-violet-ray apparatus is being erect 
ed at the pit head of the Sherwood Colliery, 
and the workers there are to undergo thorough 
tests under proper supervision. The results wil 
be awaited with interest; and, if successful, 
may lead to some general scheme of ultra-vi0- 
let-ray treatment for coal miners. It is within 
the realm of possibility that coal miners of th 
future may work in artificial sunlight and thus 
reap substantially all the benefits of open-aif 
employment. 





Plans have been approved for the filling i 
of a part of Panama Bay on the south side @ 
Panama City. Approximately 207 acres 
land will thus be added to the town. 





According to Commerce Report, the 
production of wunmanufactured asbestos ™ 
Canada was the largest ever recorded in that 
country. A total of 279,380 tons of the mit 
eral, worth $10,095,487, was mined. This re 
resents an increase of 2.2 per cent. in tonnagt 
and 13.8 per cent. in value over the’ precedit 
year’s output. 
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RAILROAD CELEBRATES ITS 
CENTURY OF SERVICE 


N these days when wonders never cease and 

things to marvel at have but a relatively 
brief halt in the spot light of popular atten- 
tion, it is not surprising that most of us have 
an imperfect sense of perspective and are little 
capable of evaluating the march of progress 
in material things. Therefore, we are helped 
and enlightened when we can be induced to 
pause long enough in our hastening course to 
consider the past and thus properly to weigh 
what present achievement represents. 

One hundred years ago, the Baltimore & 
Ohio Railroad was chartered; and, quite ap- 
propriately, the present able management of 
that enterprising line has seen fit to celebrate 
the centenary of the company’s activities with 
a pageant that was a heartening object lesson. 
While scheduled to continue for a period of 
but two weeks, aroused appreciation of the 
spectacle caused the company to prolong the 
celebration an additional week; and the close 
of that exhibition of railroad progress left 
many thousands of people regretful that they 
were not able to witness the amazing show 
Prepared for them gratis. 

The Baltimore & Ohio Centenary Exhibition 
displayed in a fascinating manner not only the 
tremendous advances made in a hundred years 
in developing the locomotive, but it crystallized 
the many things accomplished in the same 
period to add to the comfort, the convenience, 
and the safety of the traveler. The contrast- 
ing steps of these stages of progress were 
skillfully arrayed so as to drive home to even 
the dullest mind the advances achieved. The 
railroad did more than make plain what 
American ingenuity has done in the course of 
a century in developing transportation by rail ; 
i evolving the steam locomotive; and, finally, 


in producing that newest and most novel form 
of motive power, the Oil-Electric Locomotive— 
a machine that gives ample promise of wide 
fields of employment. 

The Baltimore & Ohio Railroad has per- 
formed a splendid public service in carrying 
through its centenary celebration, which it 
lavishly and generously staged. The exhibits 
brought together for that purpose should not 
again be scattered, but as many of them as 
possible should be housed under conditions 
that will make them a lasting reminder of the 
Nation’s onward march. 





OPENING HOLLAND TUNNEL 


NE more outstanding engineering under- 

taking has been carried to successful com- 
pletion, due largely to the skillful and to the 
varied employment of compressed air. We 
refer to the Holland Tunnel—consisting of 
twin tubes, each of ample size to conveniently 
accommodate two lines of vehicles moving 
from east to west or from west to east, de- 
pending upon whether traffic be by the north 
or the south tube. It is authoritatively esti- 
mated that each tube will make possible the 
hourly passage of 1,900 vehicles, or a total of 
46,000 vehicles through both tubes in the course 
of a 24-hour day. 

Apart from certain engineering difficulties 
—each in its turn successfully mastered, the 
Holland Tunnel has been carried steadily for- 
ward without any serious hitch. Having 
proved by this progress, over a period of years, 
that the multiple construction problems in- 
volved were properly solved, the die-hard 
critics have centered their persistent attack 
upon the ventilating aspect of the task. With- 
out going into details here, it should suffice to 
say that this part of the undertaking was re- 
duced to simple terms after painstaking, ex- 
pensive, and exhaustive experiments worked 
out upon an unprecedented scale and with 
well-nigh revolutionary disclosures. The means 
and the system finally chosen make it certain 
that the air in the twin tubes will be safe to 
breathe over the longest likely period of transit 
when the tunnels are being used to their 
maximum capacity and when all the vehicles 
are of motor-driven types. 

What has been done in the case of this 
underwater highway will make it easier to 
build other structures of the same character 
and to take care of the inevitable problem of 
ventilation. This is an engineering achieve- 
ment of a high order. 





SHARK MAY BE A SOURCE 
OF PROFIT 

HE predatory shark has for the most part 

gone his undisturbed way in the sea— 
killing and devouring ravenously and bringing 
in return to mankind precious little to warrant 
his existence in Nature’s order of things. 
Some years ago the United States Bureau of 
Fisheries revealed that the shark’s smaller kin 
—the dogfish—was of economic importance and 
well worth capturing. That is to say, it was 
proved that the oil from dogfish livers pos- 
sessed pretty much the same medicinal virtues 
as the oil from the liver of the cod, so long a 


means of combating various kinds of wasting 
diseases; and it was also made public that the 
flesh of the dogfish, when properly canned, 
found a fairly ready market when labeled, 
“Sea Whitefish.” But now, the big relative of 
the dogfish, the shark, is to be pursued de- 
liberately and its various parts utilized profitably. 

Some of us will recall that leathers of one 
kind or another were made from sea creatures 
during the period of the World War, and that 
the shark, among other denizens of the deep, 
then promised to provide us with new sources 
of material for footwear and for other pur- 
poses where the leather from cattle had pre- 
viously been our chief reliance. An excellent 
leather was produced at the time from the 
skin of the shark; and this represented a 
technical or industrial accomplishment of a 
high order because it was essential that the 
hard exterior surface of the skin—made up of 
innumerable small incrustations or nodules— 
should first be removed, and removed in a 
way not to impair the strength or the texture 
of the underlying dermis. When peace was 
restored to the upset world, and cattle again 
became plentiful the world over, little heed 
was given to the sea as a source of leather. 
Latterly, however, steps have been taken to 
foster this infant industry; and we are told 
that the work is to be carried on systematically 
and with prospects of added returns. 

It seems that the shark, besides yielding a 
hide worth tanning, can provide a measure of 
oil, isinglass, glue, and a silky fiber that not 
only resembles but is stronger than silk. 
Furthermore, there are other things that can 
be extracted from the body of the man-eater 
and his kind, and these are of an order that 
can be utilized in commerce. If shark-hunt- 
ing ships be outfitted to operate as floating 
factories and tanneries, there are numerous 
sections of the Seven Seas where craft of such 
a sort could be employed to advantage. 





GOVERNMENT FROWNS ON USE 
OF MINERAL DETECTORS 

N connection with the frequent requests for 

information on the best makes of instru- 
ments guaranteed to find diamonds, precious 
metals, and especially buried treasure, the 
United States Geological Survey has recently 
declared that it “considers fraudulent the 
claims of vendors of mineral rods and other 
devices said to be effective in locating precious 
metals and buried treasure.” 

Qualifying this statement, the department 
goes on to say: “The dip needle or miner’s 
compass has been employed with some success 
in prospecting for iron and other magnetic 
ores, but the successful use of such an instru- 
ment requires considerable experience in sur- 
veying, together with the ability to make ac- 
curate mathematical observations and deduc- 
tions. Various types of electrical prospecting 
devices—the seismograph and the torsion bal- 
ance—have aroused considerable interest during 
the last few years. These devices, however, 
are most complicated and call for the services 
of technical experts specially trained in their 
use. They would be of no use to one not 
versed in the principles of geology and physics.” 
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STREET SUBSIDENCE CALLS 
FOR RAISING TRACKS 

HE ground on which portions of San 

Francisco rest subsides so rapidly that 
street-car tracks have to be raised to grade 
every few years. The extent of the con- 
struction work thus occasioned may be judged 
from the fact that, during the course of the 
past twenty years, sections of the main 
thoroughfare—Market Street—have been built 
up as much as 13 feet. Because of this 
periodically recurring need of restoring track 
levels, a considerable quota of the annual 
maintenance and rebuilding program of the 
Market Street Railway is confined to such work. 

Recently, a section of track on East Sixth 
Street was raised 3 feet, while another on 
Folsom Street was raised a maximum of 12 
inches and an average of over 8 inches. The 
conditions on East Sixth Street developed in 
fourteen years—the tracks last having been 
brought to grade in 1912. Especial care was 
exercised on the Folsom Street work to pre- 
serve as much as possible of the old track and 
its bed. This trackway is made up of con- 
crete stringers between redwood ties and 
heavy rails on the ties. 

Following the removal of the asphalt sur- 
facing, a trench—approximately 12 inches 
wide—was cut through the concrete in the 
center of the tracks. The concrete on the out- 
side of the rails also was removed. This 
served to expose the ends of the ties and a 
part of their mid-sections. This cutting was 
done with concrete breakers operated by com- 
pressed air. 

As the tracks rested on rock ballast, it was 
possible to jack up the entire structure—the 
concrete moving intact with the rails and the 
ties. New ballast was then tamped firmly into 
place to the desired level with air-driven tam- 
pers. Four tampers were used at each tie; and 
six men and one foreman were able to tamp 
200 feet of track per day. 

An electrically driven portable compressor 
furnished the air for the concrete breakers and 
the tie tampers. This outfit was mounted on 
skids and was picked up and moved from place 
to place by a crane. Four hundred and fifty 
feet of air pipe was required—giving the com- 
pressor an operating range of 900 feet from 
each setting. 

After the track had been laid at the new 
grade, concrete was poured to complete the 
work. By utilizing some of the old concrete, a 
saving was made of $1 per lineal foot. This 
was equivalent to about 30 per cent. of what it 
would have cost to replace all the old sub-base 
with new concrete. 





A good study in contrasts is offered by 
two extremes in motors built by the West- 
inghouse Electric & Manufacturing Company. 
The smallest synchronous motor made by that 
company for practical use has a rotor so tiny 
that it could be set in a ring and worn on a 
man’s little finger.’ On the other hand, two 
men—one on the shoulders of the other-- 
could stand upright in the circular opening 
for the rotor of the large 8,o00-hp. motor re- 
cently constructed by that firm. 
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CAPTAINS IN CONFLICT, by Robert R. Upde- 
graff. A book of 285 pages, published by 
A. W. Shaw Company, Chicago and New 
York. Price, $2.00. 

HIS volume is a significant and an absorb- 

ing chronicle of the progress of American 
business during the past quarter century—the 
most important period in our business history. 
As well expressed in a foreword by Mr. A. W. 
Shaw: “For it was during this first quarter of 
the Twentieth Century that business emerged 
from the crude rule-of-thumb stage and be- 
gan to take on some of the attributes of a pro- 
fession. This metamorphosis I have found 
faithfully reflected in the story, from the dawn- 
ing of the consolidation era to the birth of 
simplification. The introduction of labor-sav- 
ing methods, the scientific approach to the 
problem of selling, the discovery of the funda- 
mental nature of advertising, the genesis of 
quantity production, the birth of instalment 
selling— nearly all the major steps in the de- 
velopment of. business, from McKinley’s time 
down to the present, are fitted into the story, 
not merely as records but as the logical influ- 
ences that decide the destinies of the chief ac- 
tors in this vivid business drama.” 

We commend this book to the attention of 
those of the public that want to understand the 
steps by which we have gone forward in our 
industrial and business life. 





THE DIARY OF ELBRIDGE GERRY, JR., with a 
preface and footnotes by Claude G. Bowers. 
An illustrated volume of 222 pages, published 
by Brentano’s, New York City. Price, $2.50. 

LBRIDGE GERRY, JR., in this diary, has 

given us a yardstick by which to meas- 
ure the length of our advance since he record- 
ed the happenings of a journey from Boston to 
Washington in 1813. Today, if haste urges us 
onward, we take an extra-fare train and cover 
the distance from “The Hub” to the National 
Capital in the course of about 11 hours; and 
to make sure that we shall have proper accom- 
modations at the end of the trip, we either 
telegraph or telephone our wants to the hotel. 
And during the run southward we have a really 
amazing array of comforts and conveniences 
at our disposal. 

When young Gerry set out from Boston for 
Washington he mounted a horse and carried 
his belongings in the saddle bags that accom- 
panied him. This was on May 3; and he rode 
into Washington 55 days later, after putting 
up with rough roads and all sorts of accom- 
modations. The day following his arrival in 
Washington, young Gerry went with some 
friends to a Mr. Parrott’s where the party had 
tea, and in his account of the occasion he 
wrote: “Here I became acquainted with a 
charming family, consisting of three young 
ladies, two on a visit, and the heads of the 
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house. There were many gentlemen, fine fel. 
lows and a few other ladies. I came rather 
late and thus lost a fine walk with the com- 
pany. We amused ourselves with refreshments 
under the trees, with walking, running and © 
leaping in the garden, and in the close of the 
evening with lively conversation, quizzing, ete, 7 
etc., in the parlour. Mirth and _ happiness | 
smiled on the countenance of every person in 
the room, excepting one poor fellow who was 
most desperately smitten, and whose downcast 
look and constant attention betrayed his feel- ~ 
ings. In this agreeable manner we remained 7 
until ten, and then commenced our ride of two 7 
miles.” 3 
While conveniences and some customs have 
changed in this country since 1813, the diary % 
makes it clear that human nature then did not 7 
differ essentially from what it is now. This 7 
book should be read by every one desirous of © 
learning how time has dealt kindly and even 
generously with us in the interval. 





COMMERCIAL PHOTOGRAPHY, by David Charles, 
An illustrated book of 142 pages, published 
by Isaac Pitman & Sons, New York City, 
Price, $2.00. 


HIS is very properly described as a prac- 

tical handbook designed to explain mod- 
ern methods and modern applications for the 
producing of high-grade commercial photo- 
graphs. Photography confronts us at almost | 
every turn nowadays; and the information con- 
tained in this volume should prove of value not 
only to the person who employs the camera 7 
commercially but to anyone that may find the © 
camera helpful either in his hours of work or 
his hours of leisure. The effective use of pho- 4 
tography can be both profitable and pleasurable, | 





The following copies of new publications is- } 
sued by the United States Bureau of Mines 7 
may be obtained from the Superintendent of 
Documents, Government Printing Office, Wash- © 
ington, D. C. 

BULLETIN 238. Subsidence Due to Coal Min- 
ing in Illinois, by C. A. Herbert and J. 
ledge. 50 pp. 52 figs. 30 cents. 

BULLETIN 269. Quarry Problems in the Lime 
Industry, by Oliver Bowles and W. M. Myers. 
93 pp. 34 figs. 25, cents. 

BuLLeTiIn 272. Safeguarding Workmen at | 
Oil Derricks, by H. C. Miller. 111 pp. 86 7 
figs. 40 cents. 

TECHNICAL Paper 385. Typical Methods and 
Devices for Handling Oil-Contaminated Water 
from Ships and Industrial Plants, by F. W. 
Lane, A. D. Bauer, H. F. Fisher, and P. N. 
Harding. 66 pp. 15 figs. 15 cents. 

TECHNICAL Paper 386. Explosibility of Coal 
Dust from Four Mines in Utah, by H. P. 
Greenwald. 20 pp. 2 figs. 5 cents. 





Acting upon the recommendations of Maj. 
Frederick Palmer, the Canadian Government 
is shifting the terminus of the Hudson’s Bay 
Railway from Port Nelson to Fort Churchill. 
A force of 200 men is already busy at Port 
Nelson ‘transferring the floating equipment. 
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